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96 Filed Sep 30 1947 Charles E. Stewart, Clerk 

i UNITED STATES DISTRICT COURT 

FOR THE 

DISTRICT OF COLUMBIA 

CARL F. PRUTTON 
Cleveland Heights, Ohio; and 
THE LUBRIZOL CORPORATION 
I Box 3057, Euclid Station 

Cleveland, Ohio 

Plaintiffs, 

vs. 

LAWRENCE C. KINGSLAND 
Commissioner of Patents 

Defendant. 

Civil Action No. 3968- ’47 

Complaint 
To Issue Patents 

The Plaintiff, Carl F. Prutton, is a resident of Cleveland 
Heights, Ohio, and is a consulting engineer for the Lubri- 
zol Corporation located at Wickliffe, Ohio. 

The Plaintiff, The Lubrizol Corporation, is a corpora¬ 
tion organized and existing under and by virtue of the 
laws of the State of Ohio, with its principal office and 
place of business in the City of Wickliffe, State of Ohio. 

I. 

This Complaint is filed in accordance with the provisions 
at the Federal Laws of the United States as provided 
for under Revised Statute 4915. 

II. 

The Defendant, Lawrence C. Kingsland, is the Commis¬ 
sioner of Patents of the United States, an official resident 


of the District of Columbia, and is sued in his official 
capacity as Commissioner of Patents of the United 
States. 

97 III. 


Heretofore, to wit, prior to October 27, 1941, 
Carl F. Prutton, then a citizen of the United States and 
a resident of Cleveland, State of Ohio, was the original, 
first and sole inventor of a certain new and useful im¬ 


provement in a LUBRICANT; and said invention was a 
new and useful improvement not known or used by others 
in this country before his invention thereof, and not 
patented or described in any publication in this or any 
foreign country before his invention thereof or more than 
one year prior to his said application, nor ever aban¬ 
doned; nor ever made the subject of any foreign applica¬ 
tion filed by him or his legal representatives prior to his 


said application; and said Carl F. Prutton, did on October 
27, 1941, duly file in the Patent Office of the United States 
an application in writing praying for the issuance to him 
of Letters Patent of the United States for skid invention. 


The said application has been passed upon by the Com¬ 
missioner of Patents in the person of the Primary Exam¬ 
iner who allowed no claims and specifically refused to 
allow the following claims:— 

Claim 1: A lubricating composition comprising a hydro¬ 
carbon lubricating oil, the ability of 'which jo more fully 
perform the lubricating function under a wide variety of 
conditions, is, in part at least, dependent upon the com¬ 
bined presence therein of a comjionent functioning as a 
detergent and a component containing an element of the 
class consisting of sulphur and selenium in sijch form that 
more than 1%, based on such component, will react with 
copper at a temperature of 250° C. and less than 0.1% 
at 100° C. 
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Claim 2: A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) a detergent and (b) an inhibitor containing 
an element of the class consisting of sulphur and selenium 
in such form that more than 1%, based on the weight of 
inhibitor, will react with copper at a temperature of 
i 250° C. and less than 0.1% at 100° C. 

98 Class 7: A lubricating composition in accord¬ 
ance with claim 2 in which component (b) is present 
in such an amount that more than .01% based on the total 
weight of the composition, of an element of the class 
consisting of sulphur and selenium will react with copper 
at 250° C. 

i Claim 8: A lubricating composition comprising a major 
amount of a hvdocarbon lubricating oil and the combina¬ 
tion of (a) a detergent and (b) a sulphur-containing inhib¬ 
itor in such an amount and with the sulphur in such form 
that more than 0.01% of sulphur, based on the weight of 
the lubricating composition, will react with copper at 
250° C. and less than 0.001% at 100° C. 

Claim 12: A lubricating composition comprising a ma¬ 
jor amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) a detergent and (b) a phosphorus-contain¬ 
ing inhibitor which also contains an element of the class 
consisting of sulphur and selenium in such form that more 
than 1%, based on the weight of inhibitor, will react with 
copper at a temperature of 250° C. and less than 0.1% 
at 100° C. 

Claim 13: A lubricating composition comprising a ma- 
j6r amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) a detergent and (b) a phosphorus-contain¬ 
ing inhibitor which also contains sulphur in such form 
that more than 1%, based on the weight of inhibitor, will 
react with copper at a temperature of 250° C. and less 
than 0.1% at 100° C. 

Claim 15: A lubricating composition in accordance with 
claim 12 in which the inhibitor also contains a metal. 
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Claim 36: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound. 

Claim 37: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound containing the -XM radicle, where X is an ele¬ 
ment of the class consisting of oxygen, sulphur, and sele¬ 
nium, and M is a metal. 

Claim 38: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 

\ 

compound containing the —C-X-M radicle, where X is 

/ 

oxygen or sulphur and M is a metal. 

Claim 48: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound containing the Y-X-M radicle, where Y is an 
acid-forming element, X is an element of the class con¬ 
sisting of 0, S, and Se, and M is a metal. 

99 Claim 49: The composition of claim 8 in which 
(a) comprises a stable oil-soluble metal-containing 
organic compound having the formula R(n-2a-b)XaY 
(X’M)b, where R is a radicle selected from the class 
consisting of R' -and R'-X"-; R' is an organic radicle; 
X, X' and X" are the same or different elements of the 
class consisting of oxygen, sulphur, and selenium; M is a 
metal; Y is an acid-forming element; n is the valence of 
Y; a is an integer which may be zero; b is an integer which 
is at least one; (n-2a-b) is at least one, X when present 
being connected to Y by a double bond. 

Claim 67: A lubricating composition comprising a ma¬ 
jor amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) a detergent and (b) a phosphorus-and-sul- 
phur-containing inhibitor in such an amount and with the 
sulphur in such form that more than 0.01^> of sulphur, 
based on the weight of the lubricating composition, will 
react with copper at 250° C. and less thgn 0.001% at 
100° C., and in which the inhibitor also contains a metal. 
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Claim 68: A lubricating composition comprising a ma¬ 
jor amount of hydrocarbon lubricating oil and the com¬ 
bination of (a) a detergent and (b) an inhibitor derived 
from the reaction product of a phosphorus sulphide with 
an organic material. 

Claim 69: A lubricating composition comprising a ma¬ 
jor amount of hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble salt of a sulplionic acid and 
(b) an oil-soluble salt of a sulphur-containing acid of 
phosphorus. 

Claim 70: A lubricating composition comprising a ma¬ 
jor amount of hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble salt of a sulplionic acid and 
(b) an oil-soluble phosphorus and sulphur containing in¬ 
hibitor. 

V. 

The grounds upon which the Primary Examiner rejected 
said claims were:— 

(1) That the appealed claims are based upon a dis¬ 
closure which is indefinite and fails to satisfy the require¬ 
ments of RS 4888. 

i (2) That the appealed claims are rejected on the 
grounds of aggregation. 

(3) That the appealed claims lack invention over each 
of the patents to Asseff 2,261,047, Wilson 2,280,419, and 
Mulit 2,274,302. 

100 VI. 

The applicant thereupon duly appealed from the 
decision of the Primary Examiner to the Board of Ap¬ 
peals who affirmed the rejection of the Primary Exam¬ 
iner by its decision dated March 31,1947. 

VII. 

i The Board of Appeals in considering this case 

(1) affirmed the rejection of the appealed claims as 


based on a disclosure which is indefinite and fails to fit 
the requirements of RS 4888. 

(2) affirmed the rejection of the appealed claims on the 
ground of aggregation. 

(3) affirmed the rejection of the appealed claims as 
lacking invention over the art. 

VIII. 

The Commissioner of Patents has refused to allow any 
of the claims on the grounds that they are anticipated 
by the aforesaid prior art. 

IX. 

The plantiffs disagree with the foregoing contentions 
of the Commissioner of Patents and contend that the 
claims are patentable over said prior art. 


X. 

No appeal has been taken from the decision of the 
Board of Appeals to the United States Court of Customs 
and Patent Appeals; and no such appeal is pending or 
has been decided, and this Bill is filed within six months 
of the date of refusal by the Board of Appeals to allow 
the said application of the said Carl F. Prutton, Serial 
No. 416,753. 

101 XL 

The aforesaid application of Carl F. Prutton, 
Serial No. 416,753, the invention covered thereby, and the 
patent to issue thereon, was, by instrument in writing, 
duly assigned and transferred to the Lubrizo^ Corporation, 
and Ohio corporation, plaintiff herein; said assignment 
was duly recorded in the United States Patent Office at 
Liber N-189, page 579 of the Transfers of Patents, and 
plaintiff corporation is now the sole and exclusive owner 
of the entire right, title and interest in and to said ap¬ 
plication and the invention and discovery disclosed and 
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claimed therein. The assignment aforesaid or a certified 
copy thereof is ready in Court to be produced and profert 
thereof is hereby made. 

XII. 

The Commissioner of Patents has refused and still re¬ 
fuses to grant Letters Patent upon the aforesaid applica¬ 
tion, Serial No. 416,753, and particularly claims 1, 2, 7, 8, 
12, 13, 15, 36 to 38, 48, 49 and 67 to 70 inclusive to which 
plaintiffs are lawfully entitled. 

WHEREFORE, plaintiffs bring this Bill under and in 
accordance with the Statutes in such cases made and pro¬ 
vided and respectfully prays: 

(a) That the Court adjudge and decree that Carl F. 
Prutton is the first, true and original inventor of the 
improvements set forth in the claims in said application, 
Serial No. 416,753. 

(b) That the Court adjudge and decree that Plaintiff, 
THE LUBRIZOL CORPORATION, is entitled according 
to law to reecive Letters Patent of the United States for 
the aforesaid invention and discovery of the said Carl F. 
Prutton, as specified and pointed out and distinctly claimed 
in said application, Serial No. 416,753, as the assignee of 

said Carl F. Prutton. 

102 (c) That the Court authorize and direct the 

Commissioner of Patents to issue Letters Patent 
upon said application Serial No. 416,753 containing the 
claims thereof and any other claims which this Court may 
adjudge lawful and proper. 

(d) To grant to plaintiffs such other and further relief 
as equity may require and wdiich to the Court may seem 
meet and proper. 

; (e) To issue a subpoena ad respondum directed to 
Lawrence C. Kingsland, Commissioner of Patents of the 
United States under the Seal of this Honorable Court re¬ 
quiring him to appeal and answer this Bill of Complaint 
and Abide and Further Order of this Court. 
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103 Filed Oct 28 1947 Harry M. Hull, Clerk 

Answer to the Complaint. 

To the Honorable the Justices of the District Court of the 
United States for the District of Columbia. 

Defendant admits the allegations of the first two un¬ 
numbered paragraphs. 

I, II. He admits the allegations of paragraphs I and II. 

III. He admits that on October 27, 1941, plaintiff Carl 
F. Prutton, claiming to be the original, first and sole in¬ 
ventor of certain alleged improvements in a “Lubricant”, 
duly filed an application in the Patent Office for a patent 
thereon, to which application Serial No. 416,753 was given, 
and in said application made averments corresponding to 
the allegations of paragraph III. He denies, for reasons 
hereinafter given, that said allegations are sufficient to 
justify the issuance of a patent on said application. 

104 IV, V, VI, VII, VIII. He admits the allegations 
of paragraphs IV to VIII, inclusive. 

IX. He admits that plaintiffs disagree with the de¬ 
cision of the Board of Appeals affirming the rejection of 
the primary examiner of claims 1, 2, 7, 8, 12, 13, 15, 36, 37, 
38, 48, 49, 67, 68, 69 and 70, inclusive, of said applica¬ 
tion, which claims are as set out in paragraph IV. De¬ 
fendant denies plaintiffs’ contention that the| said claims 
are patentable over the prior art. 

X. He admits the allegations of paragraph X. 

XI. He admits the assignment of said application to 
plaintiff The Lubrizol Corporation but denies that the 
subject matter claimed in said application is a patentable 
invention. He admits that plaintiffs should produce in 
Court a certified copy of said application. 

XII. He admits that he has refused and still refuses 
to issue to plaintiffs a patent on said application includ¬ 
ing any of claims 1, 2, 7, 8, 12, 13, 15, 36, 37, 38, 48, 49, 67, 
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68, 69 and 70. He denies that plaintiffs are lawfully en¬ 
titled thereto for the reason that claims 1 and 68 are vague 
and indefinite to the extent that they fail to meet the 
requirements of Section 4888 R. S. (U. S. C., title 35, sec. 
33), that an applicant for patent shall point out and dis¬ 
tinctly claim the part, improvement, or combination which 
lie claims as his invention or discovery, and are therefore 
unpatentable; for the reason that claims 1, 2, 7, 8, 12, 13, 
15, 36, 37, 48, 49, 67 and 68 are broader than the disclosure 
made in said application and are therefore unpatentable; 
for the reason that none of said claims is patentable over 
the following prior patents; and for the reasons 
105 given by the Examiner in his statements dated De¬ 
cember 4, 1945, January 23, 1947, and March 5, 
1947, and in the decision of the Board of Appeals, copies 
of which will be furnished at the trial: 


Cook, 

2,139,725, 

Dec. 13, 1938, 

Cook, 

2,231,157, 

Feb. 11, 1941, 

Rutherford, et al., 

2,252,984, 

Aug. 19, 1941, 

Rutherford, et al., 

2,252,985, 

Aug. 19, 1941, 

Asseff, 

2,261,047, 

Oct. 28, 1941, 

Mulit, 

2,274,302, 

Feb. 24, 1942, 

Wilson, 

2,280,419, 

April 21,1942, 

McNab, 

2,289,795, 

July 14, 1942. 


! Profert of copies of these patents is hereby made. 

• * * • 

106 Filed Nov 12 1947 Harry M. Hull, Clerk 

Amendment to the Answer to the Complaint. 

To the Honorable the Justices of the District Court of 
the United States for the District of Columbia. 

Under the provisions of Rule 15(a) of the Federal 
Rules of Civil Procedure Defendant hereby amends Para¬ 
graph XII of the ANSWER TO THE COMPLAINT to 
read as follows: 
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XII. He admits that he has refused and still refuses 
to issue to plaintiffs a patent on said application including 
any of claims 1, 2, 7, 8, 12, 13, 15, 36, 37, 38, 48, 49, 67, 
68, 69 and 70. He denies that plaintiffs are lawfully en¬ 
titled thereto for the reason that claims 1 and 68 are vague 
and indefinite to the extent that they fail to meet the re¬ 
quirements of Section 4888 K. S. (U. S. C., title 35, sec. 
33), and that an applicant for patent shall point out and 
distinctly claim the part, improvement, or combination 
which he claims as his invention or discovery, and are 
therefore unpatentable; for the reason that Claims 1, 2, 7, 


broader than 
are therefore 
aid claims is 


8, 12, 13, 15, 36, 37, 48, 49, 67 and 68 are 
the disclosure made in said application and 
unpatentable; for the reason that none of s 
patentable over the following prior patents; and for the 
reasons given by the Examiner in his statements dated 
December 4, 1945, January 23, 1947, and March 5, 1947, 
and in the decision of the Board of Appeals, copies of 
which will be furnished at the trial: 
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Cook, 

2,139,725, 

Dec. ’ 

13, 1938, 

Cook, 

2,231,157, 

Feb. [11, 1941, 

Rutherford et al., 

2,252,984, 

Aug. 

19, 1941, 

Rutherford et al. 

2,252,985, 

Aug. j 

19, 1941, 

Asseff, 

2,261,047, 

Oct. : 

28, 1941, 

Mulit, 

2,274,302, 

Feb. : 

24, 1942, 

Wilson, 

2,280,419, 

April 

21, 1942, 

McNab, 

2,289,795, 

Juiv : 

L4, 1942, 

Lincoln, 

2,218,132, 

Oct. j 

L5, 1940 


Profert of copies of these patents is hereby made. 


10S Filed Dec 14 1949 Harry M. Hull, (jHerk 

Order. 

Upon consideration of the fact that John A. Marzall 
succeeded to the office of Commissioner of Patents on De- 
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ceinber 2, 1949, in place of Lawrence C. Kingsland, who 
resigned, and it appearing that there is substantial need 
for continuing and maintaining the above-entitled action, 
now therefore it is this 13th day of December 1949 

ORDERED that John A, Marzall, Commissioner of Pat¬ 
ents be and he is hereby substituted as party defendant in 
place of Lawrence C. Kingsland, formerly Commissioner of 
Patents. 

/s/ H. N. Schweinhaut 
Judge 

• • • • 

109 Filed Apr 8 1950 Harry M. Hull, Clerk 

Plaintiffs’ Proposed Findings of Fact 

Now comes the plaintiffs, and having been served with 
a copy of defendant’s proposed findings of fact, hereby 
propose the following additional finding of fact which is 
to be included between paragraphs 11 and 12 of defendant’s 
proposed bindings of fact: 

None of the prior art patents disclose a lubricating com¬ 
position which contains a sulphur containing inhibitor in 
such an amount and with the sulphur in such form that 
more than 0.01% of sulphur, based on the weight of the 
lubricating composition, will react with copper at 250° C. 
and less than 0.001% at 100° C. 
i Respectfully submitted, 

/s/ O. C. Limbach 
O. C. Limbach 
Attorney for Plaintiffs 
* • • • 

310 Filed Apr 8 1950 Harry M. Hull, Clerk 

Memorandum 

As pointed out at the time of the trial, and as testified 
by each of the witnesses, a critical characteristic of the 
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lubricating compositions covered by the claiips in issue in 
this case is that they contain an organic sulphur inhibitor 
which is present in such an amount and has the sulphur 
thereof combined therein in such manner th^it a defined 
percentage of sulphur based on the weight of tl^e total lubri¬ 
cant will react with copper at 250° C., but less than a 
defined amount will thus react at 100° C. It is believed that 
there is no controversy over the fact that none of the 
prior art patents failed to disclose lubricating Compositions 
which fall within this precise definition, as ^iven by the 
numerical values of the proposed finding of fa^t. In order 
for this court to make a proper adjudication in the pres¬ 
ent case, this finding that the prior art does not specifically 
disclose compositions which have the characteristics ex¬ 
pressed by the numerical factors of the claims in the pro¬ 
posed finding of fact is vitally important. 

• * • • 

111 Filed Mar 29 1950 Harry M. Hull, Clerk 

Findings of Fact 

1. This is a civil action under R. S. 4915 (35 U. S. C., 
sec. 63) in which the plaintiffs, Carl F. Prutton and the 
Lubrizol Corporation, seek to have the Couyt authorize 
the Commissioner of Patents to issue a pateijt on claims 
1, 2, 7, 8, 12, 13, 15, 36, 37, 38, 48, 49, 67, 6^, 69 and 70 
of the Prutton patent application Serial No. 416,753, filed 
October 27,1941 entitled “ Lubricant.’ * 

2. Claims 1, 2, 7, 12, 13, 15, 49, 68, 69 and J70 set forth 
in the complaint were withdrawn by plaintiffs at the trial. 

3. The application at bar describes the alleged invention 
as one relating to a compounded lubricating composition 

comprising a mineral lubricating oil, an addition 

112 agent functioning as a detergent, and Jan addition 
agent functioning as a corrosion inhibitor. Deter¬ 
gents are defined as those materials which when added to 
an oil reduce the amount of deleterious deposit^ formed in 
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an internal combustion engine when the oil is used as a 
crank case lubricant; and inhibitors are defined as those 
materials which when added to lubricating oil tend to 
reduce corrosion when the oil is used in the crank case of 
an internal combustion engine. The compounds function¬ 
ing as detergents are metal containing organic compounds, 
and particularly those compounds which are metallic alco- 
holates, phenates, carboxvlates and sulfonates. The com¬ 
pounds functioning as inhibitors are those -which contain 
sulfur or selenium in such form and in such amount as to 
have a controlled degree of reactivity with copper, and 
those containing phosphorus in addition to sulfur, such as 
the oil soluble salts of a sulfur containing acid of phos¬ 
phorus, are said to be particularly effective. 

4. The patent to Morway, 2,109,779, granted March 1, 
1938 on an application filed June 19,1934 discloses the con¬ 
joint use of a detergent and a sulfur containing compound 
in a hydrocarbon lubricating oil for use under high pres¬ 
sure conditions. The detergent described by the patentee 
is an oil soluble zinc salt or soap of a high molecular weight 
fatty acid, sulfonic acid or naphthenic acid, and the sulfur 
compound described is an organic compound containing a 
controlled amount of corrosive sulfur. 

113 5. The patent to McNab, 2,289,795, granted July 

14, 1942 on an application filed September 1, 1939, 
as a continuation in part of an application filed October 
14, 1938 describes a lubricating composition containing a 
mixture of metallic soaps or salts, one of which is a metal 
sulfur containing compound. This patentee states that the 
use of two additives in combination gives better results 
than either alone, that the sulfur compounds act as corro¬ 
sion inhibitors, and that a selenium compound could be 
used instead of the sulfur compound. The detergency func¬ 
tion of the soaps is described, and among the salts of 
sulfur containing compounds found suitable is calcium di¬ 
octyl di-thio-phosphate. 
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6. The patent to Mulit, 2,274,302, granted February 24, 
1942 on an application filed January 22, 19^0 states that 
superior results as to gum or varnish deposits and corro¬ 
sion are obtained by the conjoint use in a Rubricating oil 
of a metal alcoholate (a detergent) and a salt of a substi¬ 
tuted acid of phosphorus (a corrosion inhibitor). The pat¬ 
entee also states that the salt of the substituted acid of 
phosphorus may be formed from substituted oxy or sulfur 
containing acids of pentavalent phosphorus. 

7. The patent to Wilson, 2,280,419, granted April 21, 
1942 on an application filed July 16,1940 teaches that metal 
salts of sulfonic acids are good detergents, tliat metal salts 

of thiophenols and sulfonamides are corrosion inhibi- 
114 tors, and that improved results are obtained when 
these two types of addition agents are used in com¬ 
bination in a mineral lubricating oil which is to be used 
under severe service conditions such as those encountered 
in Diesel engines, high output aviation engines and the 
like. 

8. The patent to Asseff, 2,261,047, granted October 28, 
1941 on an application filed July 28, 1941 describes a com¬ 
pounded lubricant containing a mineral lubricating oil and 
a small amount of a zinc salt of the product obtained bv 
reaction of phosphorus pentasulfide with a tyclo-alphatic 
alcohol. This sulfur containing reaction product is de¬ 
scribed as possessing controlled sulfur activity contributing 
corrosion inhibiting properties, and as being particularly 
useful in lubricating compositions which also contain deter¬ 
gents of the metal containing type, such as m^tal phenates. 

9. The patent to Salzberg, 2,063,629, granted December 
8, 1936 on an application filed February 19, l|935 describes 
the production of esters and salts of sulfur containing acids 
of phosphorus, states that these compounds inhibit the cor¬ 
rosion of metals and suggests their utility in lubricants for 
bearings which operate under high pressure. 

10. The patent to Shoemaker et al, 2,191^996, granted 
February 27, 1940 on an application filed November 23, 
1936, describes a hydrocarbon lubricating oil composi- 
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tion containing small amounts, up to 2%, of sulfur 

115 containing organic compounds, thiophosphites, which 
compounds are said to impart improved properties, 

particularly with respect to corrosion inhibition. 

11. The patents to Rutherford et al, 2,252,984 and 
2,252,985, granted on August 19, 1941 on applications filed 
May 6, 1939 describe compounding a lubricating oil with 
metal salts of sulfur containing acids of phosphorus to 
impart corrosion resistant properties and thermal stability 
to such oil when subjected to severe operating conditions 
and in engines of the Diesel type. 

12. Claims 8, 36, 37, 38, 48 and 67 are fully met by the 
disclosures of each of the patents to Asseff, Mulit and 
McNab. 

13. It would not require invention in view of the dis¬ 
closures of each of Rutherford et al, Shoemaker et al or 
Salzberg, to replace the corrosion inhibitor of Morwav or 
Wilson by a sulfur containing inhibitor of the kind defined 
in the claims here involved. 

i 14. Claims 8, 36, 37, 38, 48 and 67 define no invention 
in view of the prior art. 

15. Claims 8, 36, 37, 38, 48 and 67 are unpatentable in 
view of the prior art. 

Conclusions of Law 

1. Plaintiffs are not entitled to a patent contain- 

116 ing any of claims 1, 2, 7, 8, 12, 13, 15, 36, 37, 38, 48, 
49, 67, 68, 69 and 70 set forth in the complaint. 

2. The complaint should be dismissed as to all the 
claims. 

Charles F. McLaughlin 

Judge 
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117 Piled Mar 29 1950 Harry M. Hull, Clerk 

• • • • 

Judgment 

This action came on to be heard at this term and there¬ 
upon, upon consideration thereof, it is, this 29 day of 
March, 1950, 

ADJUDGED that the complaint in this case be, and the 
same hereby is dismissed with costs against the plaintiffs. 

Charles F. McLaughlin 

Judge 

• • • * 

118 Filed May 24 1950 Harry M. Hull, clerk 

Notice of Appeal 

Notice is hereby given that Carl F. Prutt|r>n and The 
Lubrizol Corporation, Plaintiffs herein, hereby appeal to 
the United States Court of Appeals for the District of 
Columbia from the final judgment entered in this action 
on March 29, 1950, dismissing Plaintiff’s Complaint, Find¬ 
ings of Fact and Conclusions of Law. 

• • • 

2 Proceedings 

MR. NELSON: May it please the Co^irt, I would 
like to introduce Mr. 0. C. Limbach of the Cleveland bar, 
who is the principal attorney and would like to present 
the case of the plaintiffs. 

Opening Statement on Behalf of the 

MR. LIMBACH: This is a proceedings un^er Revised 
Statute 4915 following the proceedings in the Patent Of¬ 
fice in an application for a patent by Carl p. Prutton, 
Serial No. 416753, which was filed on October 27, 1941, 
and during which proceedings in the Patent Office the 
primary Examiner and then the Board of Appeals re¬ 
jected all of the claims. 



ISA 


In order that the Court may have before him a copy 
of this application, I should like now to introduce in evi¬ 
dence as Plaintiffs’ Exhibit No. 1 a certified copy of the 
patent application which I have just identified, 
i MR. SCHIMMEL: Mr. Limbach, is that just the ap¬ 
plication, or the whole record? 
i MR. LIMBACH: The w’hole record. 

(Subject document was marked Plaintiffs’ Exhibit No. 1 
and received in evidence.) 

MR. LIMBACH: Also, in order to simplify the issues 
and the trial of this case and the Court’s consideration 
of the rather technical questions involved, we are hereby 
withdrawing from these proceedings the following 
3 claims which are set forth in Section TV of the 
complaint: Numbers 1, 2, 7, 12, 15, and 49; leaving 
for consideration only claims numbered 8, 36, 37, 38, 48, 
and 67. 

MR. SCHIMMEL: How about 68, 69, and 70? 

MR. LIMBACH: 68, 69 and 70 were also withdrawn, 
Mr. Schimmel. 

i The issue, or perhaps more accurately, the invention, 
with which we are concerned here is, I believe, stated 
most clearly in Claim 8, Your Honor, which is set forth 
in Section IV of the complaint where the claims are item¬ 
ized on the second page. Claim 8 sets forth the invention. 

There are additional claims, of course, like claim No. 
36, which have been retained, but which are more specific 
than Claim 8 in that the components identified in Claim 
8 are more specifically defined in the dependent claims. 

THE COURT: I didn’t hear your statement. The 
‘‘what” is more specifically defined? 

MR. LIMBACH: The invention, the components. 

! The thing we are concerned about here is a lubricant 
which is essentially a three-component admixture or com¬ 
position which consists principally of a lubricating oil 
base which may be, for example, a hydrocarbon oil, or 
more usually a refined mineral lubricating oil to which 
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has been added two chemical components th^t are identi¬ 
fied in Claim 8 as (a) a detergent, and (b) a sulphur- 
containing inhibitor. 

4 The term “detergent” is one well known in this 
art; was well known at the time this application 

was filed. So that that term is believed to be entirely 
definite, and the claim is thoroughly understandable, by 
those skilled in the art, in its use of the term “deter¬ 
gent.” 

Now, the second component of the composition is iden¬ 
tified as a sulphur-containing inhibitor, which is specifi¬ 
cally defined as being present in such an amofint and with 
the sulphur in such form that more than .01 per cent of 
sulphur, based on the total composition, will react with 
copper when the lubricating composition in its entirety is 
heated to a temperature of 250 degres centigrade, but 
that less than .001 per cent of sulphur, based on the total 
composition, will react with copper when the lubricant 
composition in its entirety is heated to a teihperature of 
100 degrees. 

Stated in another w r ay, the sulphur-containing inhibitor 
should be in such form, and should be present in such an 
amount, that the total sulphur content of the lubricant is 
practically inactive at temperatures up to 100 degrees 
centigrade. In other words, .001 per cent, which we have 
put in there as the upper limit of sulphur activity at 100, 
is truly nothing more than a trace activity !&uch as you 
would normally get with most inactive sulphur compounds. 

But when you heat the composition up to 250, then that 
sulphur present has to be in such form and in such 

5 an amount that at least .01 per cent of sulphur, 
based on the total composition, will rea^t with cop¬ 
per at 250. 

During the prosecution of the application it was main¬ 
tained on the part of the Patent Office that those were 
broad claims, because that was a broad percedtage range, 
from .001 to .01. If we stop to examine that percentage 
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range, however, Your Honor, you will find that the claims 
are truly relatively narrow, because of all of the known 
organic sulphur compounds which may be used, and which 
will satisfy this very rigid requirement that, even though 
present, they will not react to any substantial extent less 
than .001 per cent at 100 degrees. And remember, 100 
degrees centigrade is 212 degrees Fahrenheit, the boiling 
point of water, which is really quite warm. But that they 
will react to an extent of at least .01 per cent when you 
heat it another 150 degrees. 

i The proceedings in the Patent Office in this case were, 
to my way of thinking, not the usual sort of proceedings, 
in that there never seemed to have been a clear-cut, well- 
defined issue resolved between the Patent Office and the 
applicant until the application went to the Board of Ap¬ 
peals. The grounds of rejection have shifted from time 
to time. 

At one point the Patent Office maintained that the claims 
are unpatentable because of this indefinite and broad scope 
of the percentage range about which I talked a while ago. 

It has never been maintained on the part of the 
6 Patent Office that you could turn to any one or any 
combination of references and find in that combi¬ 
nation a specific disclosure of this invention. 

There was considerable discussion about whether this 
was inherent in some of the prior patents. While that 
discussion was going on—and we still maintain that there 
is not a single patent which teaches this invention—we 
were given a final rejection. As Your Honor knows, when 
the primary examiner makes his action final, there is no 
further recourse except by way of an appeal to the Board 
of Appeals. 

i Such an appeal was filed, and because it now appeared 
that the Patent Office was going to maintain that you 
could spell out this invention out of the references, I filed 
an affidavit, an antedating affidavit, bringing into the 
case an early reduction to practice, which was earlier than 
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the effective date of any of these references, in order to 
show an actual completion of this invention by this ap¬ 
plicant as of a date prior to the earliest effective date 
of any of the patents that were cited against us. 

The primary Examiner refused to enter tjiat affidavit, 
on the ground that it was presented late, ^nd when he 
refused to enter it, it was not a part of the Official record 
which went to the Board of Appeals, and lienee it was 
never considered on its merits by the Board of Appeals. 

From an unsuccessful decision by the Board of 

7 Appeals, or from an adverse decision by the Board 
of Appeals, we had, of course, two alternative routes 

that we might follow. One was by way of an appeal to 
the Court of Customs and Patent Appeals. 

However, had we pursued that route, the Court of Cus¬ 
toms and Patent Appeals would have examined only what 
was officially a part of the record, and we would never 
have gotten consideration of this actual reduc tion to prac¬ 
tice that antedated all other references of record. So we 
had no alternative but to take the route of R. S. 4195 in 
this Court, and that explains why we are iii this Court 
rather than before the C. C. P. A. 

For a few minutes I should like to refer to the specifi¬ 
cation of the application which is here in issue, and which 
I have just handed up as Plaintiffs’ Exhibit No. 1. In 
the forepart of that, Your Honor, is reproduced the spec¬ 
ification which is numbered at the bottom of the pages, 
and I find that the numbering there coincides with the 
numbering of the copy which I have before me. 

I should like to refer, first, to the bottom of page 2 
where will be found a broad statement of the invention. 
I am not going to take the Court’s time to read these 
pxcerpts. 

Later on in the specification, then, beginning with the 
top of page 3, there is a section devoted to what we might 
call the first component, or, as it is called there, 

8 the oil base section. 

Then, beginning at the top of page 5 begins that 
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portion of the specification which is concerned with the 
addition agents or the components (a) and (b) that we 
referred to a moment ago, which are added to the oil 
base. The first of those, as pointed out in Claim 8— 
namely, the detergents—is treated in the specification 
begininng with the similar sub-title at the bottom of page 
5. And the treatment of the detergents extends over to 
near the top of page 18 of the specification, where begins 
the section relating to the inhibitors. 

Since there has been no particular issue in these pro¬ 
ceedings concerning the detergents, I am not going to 
spend any further time on that portion of the specifica¬ 
tion. Instead, I am going over to the section entitled 
“Inhibitors,” which, as I indicated a moment ago, begins 
near the top of page 18. 

The first thing that we find in the section on the inhibi¬ 
tors is a copper reactivity test, which is set forth in 
detail in the indented portion on page 19. I might point 
out at this time that there are two kinds of tests. One 
is run on the compound itself—namely, on the sulphur 
compound itself. That test is the one which is given on 
page 19. 

The second type of test, which is the one run on the 
entire composition, is given at the bottom of page 35. 
9 We originally had claims in this case which iden¬ 

tified the sulphur reactivity, first by having refer¬ 
ence to the reactivity of the sulphur in the pure chemical 
compound. Then we had a second group of claims which 
identified the invention by the reactivity of the sulphur 
in the total blend. 

The claims which I have withdrawn here this morning 
are those claims which were directed to the test determin¬ 
ing the amount of sulphur or the reactivity of the sulphur 
in the pure compound. T have kept the claims which iden¬ 
tify the composition by having reference to the reactivity 
of the sulphur in the total composition, because, after all, 
that is going to be the sort of test which will have to be 
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made, and the sort of test which can be made most readily 
for the purpose of determining infringement. 

You can always take a competitor’s oil, and by follow¬ 
ing the test given on page 35 determine; without any 
further information as to whether or not the claims are 
infringed. Had we kept in the other claims, it would 
have been necessary to get from the competitor a sample 
of his sulphur compound that he puts in the oil, and run 
the reactivity test on it. Since we believe, however, that 
the claims which are directed to a test run on the ultimate 
composition will be sufficient for our protection, we have 
washed out the other claims, and that is the reason for 
the withdrawal. 

If Your Honor will refer to the test given on 
10 page 35 of the specification—that’s the certified copy 
—beginning with line 9 on that page is found in 
the specification a statement of precisely what is given 
in Claim 8. That is on page 35, beginning with about 
line 9. In that paragraph will be found a statement which 
coincides exactly with the language of Claim 8, where he 
gives exactly the same percentages, exactly the same tem¬ 
perature ranges, and then follows it immediately by the 
very specific instructions as to how to run the test by 
which one may determine whether a given lubricant is 
inside or outside of those ranges. 

In that portion of the specification which is concluded 
by the part on page 35 to which I have just referred, there 
are listed a large number of sulphur compounds, from 
which enumerated list one may select those which can be 
used in carrying out this invention. 

I should like to have the Court refer, please, back to 
page 24 of the specification, beginning at the top of the 
page. There, in the section referring to the inhibitors, 
the applicant gives three methods by which certain of 
these sulphur compounds can be prepared. And following 
that list of instructions, he goes on to say that the sulphur 
activity of the compounds, produced when following any 
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of the previously-given modes of preparation, may be ad¬ 
justed or controlled in a variety of ways, so that if, when 
you first produce the sulphur compound, it is not 

11 in such form that it has this reactivity or will im¬ 
part to the finished lubricant the activity called for 

by the plaintiffs, that reactivity can be adjusted to bring 
it within the desired range. 

i The other pertinent portions of the specifications I will 
refer to during the course of my examination of the wit¬ 
nesses. Before I proceed with the examination—or, rather, 
in my opening statement—I believe I should acquaint Your 
Honor with other factual background of this case, as by 
way, for example, of identifying the plaintiff company. 

The plaintiff company is the Lubrizol Corporation, the 
owner by assignment of the Prutton application. They 
are a company located in Cleveland. Their business is 
the manufacture and sale of lubricant and fuel improve¬ 
ments. That is, they don’t make any finished lubricating 
oils such as we buy and put in the crankcase of our auto¬ 
mobile, but instead they make a number of chemicals and 
hlends of chemicals which they sell to the lubricant manu¬ 
facturers, and the lubricant manufacturers then add those 
chemicals to mineral oil, and the general public buys the 
Lubrizol Company’s products many times without knowing 
that they are in the oil that they are buying. 

The Lubrizol Corporation sells its products to probably 
the most critical group of buyers in the w”orld. The Lubri¬ 
zol Company’s customers are the research and development 
chemists of the major oil companies. In other words, 

12 the Lubrizol Corporation goes to a major oil cor¬ 
poration, such as the X Oil Company, and says, ‘‘We 

believe we have a chemical which when added to your oil 
will make it a better oil.” 

In order for that chemical to be purchased and used, it 
must receive the stamp of approval of the very chemists 
who have been hired for the job of providing their em¬ 
ployer with the best lubricant that they can produce. So 
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that they are, naturally, adverse to accepting ^ny develop¬ 
ments from the outside when it is their prime responsi¬ 
bility. But that is the way these materials tire sold. 

They are sold usually in concentrates. That is, a mix¬ 
ture of one or more chemicals in a sufficient amount of 
mineral oil to provide a solution which is readily dis¬ 
persed in the large bulk of mineral oil to whidh the chemi¬ 
cals are added, and which go to make up the final com¬ 
position. 

These chemicals, Your Honor, are usually present in 
concentrations of but a few per cent, and therefore, in 
order to get them uniformly dispersed in the entire mass 
of finished oil by a simple blending operation, they are 
sold by the Lubrizol Corporation in an oil solution, or a 
fully oil-soluble admixture. 

So that when, in our testimony, we refer to concen¬ 
trates, that is what we have in mind, the product that 
we sell. 

The inventor, Dr. Prutton, as we shall brin^ out by his 
testimony, was for years head of the chemistry de- 
13 partment of Case School of Applied Science, now’ 
Case Institute of Technology, in Cleveland. He is, 
more recently, the vice president in charge of production 
of all of the operations of the Mathieson Chemical Cor¬ 
poration. During all of this time he has been ^ consultant 
for the Luzrizol Corporation. 

So we have an inventor here who is not a cfackpot; we 
have an inventor here v’ho is not a mere academic sort 
of a fellow; that his background is extremely practical 
has been demonstrated by the fact that industry has come 
to him and has made him, has given to him the job of 
being in charge of production of one of the larj<?e chemical 
concerns. 

The testimony will show that the period during which 
Dr. Prutton has been the consultant for the Lubrizol Cor¬ 
poration, w’hich goes back to the early ’thirties, and per- 
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haps even before, he has been concerned for many years 
about the use of sulphur compounds in lubricants. 

Of course, he doesn’t profess to be the first ever to 
put a sulphur compound in an oil. Sulphur compounds 
have been used in oils for many, many years. A familiar 
form in which we find sulphur in some of the old oils was 
as a sulphurized fatty oil, such as sulphurized lard oil. 

In other words, the old time chemists knew that lard 
oil was an unctuous oil, itself soluble in mineral oil, and 
that it would readily absorb sulphur. So they take flowers 
of sulphur, and they boil it with lard oil, cook it, 
14 get the sulphur dissolved in the lard oil, or get 
some of it in chemical combination, and they put 
that mess in mineral oil for the purpose of making it into 
better oil. 

That crude and early use of sulphur has long since been 
displaced because of the extreme corrosiveness of the sul¬ 
phur in that form. When you take the usual lubricating 
oil that we buy on the market, however carefully it is pre¬ 
pared—and lubricating oils today are, indeed, carefully 
prepared by the major oil companies that market them— 
there are traces of moisture present in the oil. And then 
when the oil is put in the crankcase of a car, or in the 
gear case, such as the transmission or rear axle, more 
moisture is picked up. And if the oil with corrosive 
components is permitted to stand in contact with the gears, 
many times the corrosive effect of that lubricant will do 
more damage to the gears than the lubricant will save by 
reducing wear. 

So Dr. Prutton has for many years been concerned 
with providing a form of sulphur which is not corrosive 
at ordinary temperatures, but which will become active 
as you get up to the higher temperatures that you need, 
or that you will cover, and at wfliich conditions the sulphur 
has to come into play. 

The sulphur present in the lubricant cannot be corrosive 
wflien the machinery is standing idle or it will have the 
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deleterious effect just referred to. But when the 
machinery starts up, and it gets hot,, and the pres¬ 
sures increase, then the sulphur has to come into 


play. 

The sulphur compounds which comprise component (b) 
of this invention are identified as ones whiclji are not re¬ 
active at temperatures up to the boiling point of water, 
but which are very substantially reactive wi th iron and 
copper when the temperature is another 150 degrees high¬ 
er. That is a select type of sulphur compound; indeed, 
a very select type of sulphur compound. 


1G MR. LIMBACH: The applicant’s Research and 
develojjment program, concerned, as I jsaid a while 
ago, with sulphur compounds for a great many years, 
resulted in the issuance to him of a patent on a large 
class of these compounds, and the testimony will show 
that the invention of that patent was sort of an interme¬ 
diate step in the progression -which finally led to the in¬ 
vention which is here in issue. 

In that issued patent, which as I say marked an inter¬ 
mediate step in this over-all research program, the prior 
use of sulphur compounds generally was distinguished 
by showing that unexpected results were secured when one 
selected for use those sulphur compounds which became 
active, or, rather, showed an increase in reactivity in the 
range between 100 and 250. 

In other words, the testimony will show that just before 
Dr. Prutton filed his present case, he had several years 
prior to that time filed another patent application which 
has since issued in a patent. In his study of sulphur 
compounds he had reached the conclusion thkt for best 
results one should select those which had a sudden in¬ 
crease in reactivity in the range between 100 and 250. 
That is, if you examined those sulphur compounds and 
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determined their activity at 10-degree intervals in 

17 temperature, for example, and then plotted that 
data on a horizontal line, you would get a curve 

which would break, don’t you see, showing that the sul¬ 
phur compound at a certain temperature suddenly became 
much more active. 

i That was the subject matter, as I say, of a patent which 
marks sort of an intermediate milestone in this develop¬ 
ment program. The present invention, though, is not to 
be confused as merely the combined use of a detergent 
with a sulphur compound of that type, but instead the 
present invention, as we saw from the examination of the 
broad statement of the invention from the patent applica¬ 
tion, is concerned with the combined use of a detergent 
and a sulphur compound, which is present in such amount 
and in such form that the total composition will have sub¬ 
stantially no active sulphur at 100 degrees C., but it will 
have a specified minimum of active sulphur at 250. 

In other words, whereas this intermediate patent granted 
to the applicant, Prutton, was concerned with the use of 
sulphur compounds wrhich showed a break in their degree 
of reactivity, the present invention is concerned with a 
Composition which contains substantially no active sul¬ 
phur at 100 degrees C., but with sulphur in such form 
and in such amount that at least .01 per cent of the total 
composition in the form of sulphur wall react with copper 
at 250. 

As the evidence will showr, the results which the 

18 applicant secured in the present invention were un¬ 
expected. In his patent that w^as granted to him, 

as the evidence will show, and the patent itself will show— 
that was filed at this intermediate stage of the develop¬ 
ment program—nothing was said about the combined use 
Pf those sulphur compounds with a detergent. 

This is probably one of the most important points of 
the whole case. 

A detergent depends for its effectiveness on being able 
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to keep the metal surfaces clean. That is what we use a 
detergent for. The sulphur compound is dependent for 
its effectiveness on being able to build up on the metal 
surfaces a film, which is the result of chemical reaction 
between the sulphur and the metal. 

So, on the one hand you have the additive, which is 
designed, and is striving, and is generally effective, to 
wash off, to keep clean, to actually dissolve off the sur¬ 
faces any deposited film. Then on the other hand you 
have an additive the effectiveness of which is dependent 
upon its being able to react with the metal surfaces. That 
is why he never said anything in his intermediate patent 
about the combined use of a sulphur compound and a 
detergent. 

No one else prior to this applicant’s invention ever 
recognized that those tw*o things could be used in com¬ 
bination. But the present claimed invention is not 
19 quite that broad, even. It isn’t just broadly the 
use of a sulphur compound of this patent of Prut- 
ton’s at the intermediate stage "with a detergent. It’s 
more than that. It is the discovery, based, as the evi¬ 
dence will show, on hundreds of tests, that the sulphur 
compound lias to be not only of the kind that has a break 
in the range, but it has to be there in the right amount, 
so that there is no more than .001 per cent reactivity at 
100, but a minimum of .01 reactivity at 250. 

The evidence will show that a lubricant which was an 
example of the lubricants covered by the claims here at 
issue was reduced to practice—actually red iced to prac¬ 
tice—in April of 1938, by placing that lubricant in the 
rear axle of a stock Chevrolet automobile aid subjecting 
it to tests much more rigorous than those which would 
be encountered in actual driving conditions; incidentally, 
a test well recognized by the industry" as one which eval¬ 
uates lubricants of this character. 

That lubricant contained the combination o^“ the compon¬ 
ents called for by these claims, and as a result of the 
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performance of that lubricant the unexpected result was 
secured, namely, that the detergent did not wash off, or 
did not dissolve the adherent film generated by the sul¬ 
phur compound. 

The experiments were continued, and there was no let 
up in that investigative program up to the filing 

20 of the present application, which occurred in 1941, 
and that has been followed since, as the evidence 

will show, by commercialization of this invention. So, it 
is not a paper patent we are talking about, but it is an 
invention vrhich has gone into commercial use. 
i And the evidence will show, further, that the chemicals, 
or concentrates, which have been sold by the Lubrizol Cor¬ 
poration, and which are sold for use according to a recom¬ 
mended percentage of concentration—which recommended 
percentage is, incidentally, usually followed—when used 
in that recommended percentage would have treated, and 
unquestionably did treat, hundreds of millions of gallons 
of finished lubricant. 

So that there has been a recognition by the industry 
of this invention, a recognition by these very chemists 
that I spoke about a w T hile ago, who are the resident chem¬ 
ists of the oil companies, and by whom and through whom 
these purchases are made. So that there has been a wide¬ 
spread acceptance of this invention by the industry; it is 
not a paper patent. 

I Now, I have only one thing to say about the prior art, 
and that is, there is no specific anticipation anywhere in 
any of the references, keeping in mind the things that I 
have said with regard to the requirement of these claims 
for reactivity in a narrow range. 

21 Actually, therefore, it would not be necessary for 
us to do anything or put anything in by way of 

evidence as to an early reduction to practice. That is 
why we were not too concerned about it in the Patent 
Office. But to make the record complete, we are bringing 
in this date of earliest reduction to practice, which is ear- 
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lier than any of the references made of record by the 
Patent Office during the prosecution, which shows that the 
inventor was ahead of them. 

Since that time, or just this morning, I had brought 
to my attention by Mr. Schimmel three additional patents 
that he proposes to rely on. I have not had a chance to 
look those over, but from a cursory examination it ap¬ 
pears that they are no better art than what was before 
us when we considered the question of anticipation by 
the references cited before. 

I 

Opening Statement on Behalf of the Defendants 

MB. SCHIMMEL: If Your Honor please, this pro¬ 
ceeding under 4915 of Revised Statutes, requests that you 
authorize the Commissioner of Patents to issue a patent 
on the basis of the specification submitted to the Com¬ 
missioner, as required by the statute. The measure of the 
invention is the claim submitted. So that we have both 
factors to consider, a written description presented to 
the Patent Office, and the claims which will measure the 
invention if a patent is granted. | 

22 The statute requires first that the invention be 
novel. It requires, second, that there be inventive 
ingenuity exercised in the production of tl^e particular 
invention claimed. And, third, it requires that the de¬ 
scription submitted to the Commissioner, upcjn which the 
patent is to issue, be in such clear, concise, and exact terms 
that anyone skilled in the art can produce the invention. 

Fourth, I might say, is the fact that the claimant must 
particularly point out what is claimed as the invention. 

In the Patent Office the Examiner denied the applica¬ 
tion on essentially all four grounds: First, that there are 
prior publications of patents in the art to show that what 
is claimed as an invention here is not new: second, he 
held that in view of the disclosure of the specific material 
claimed to be inventive, the corrosion inhibitor, it is diffi- 
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cult to know whether or not every material disclosed in 
the specification is operative to accomplish the result, or 
whether only selected few materials are operative, and 
that if the latter be true, then the public would have to 
resort to experimentation to determine which out of the 
whole mass of materials disclosed would function for the 
intended purpose. 

The feeling was that that type of disclosure is not 
that which the statute demands be submitted to the Patent 
Office. 

23 Before the Board of Appeals the plaintiff here 
did not allege, and this appears from the decision 
of the Board of Appeals, that the prior art references 
did not disclose this invention. The Board specifically 
states that in its decision. So that plaintiffs’ counsel’s 
statement, and there isn’t a single reference in the prior 
art that shows this combination of detergent and sulphur- 
containing compound with this specified reactivity, is pre¬ 
sented here practically for the first time. 

In the amended answer to the complaint, the Patent 
Office has also raised another objection, and that is to the 
term “detergent,” on the ground that that term defines 
no material, it defines primarily a function, or charac¬ 
teristic, or property of the material; and in view of the 
fact that the Supreme Court has held that you cannot 
define a material without some designation of the con¬ 
stituents of that material, it can’t resort just to func¬ 
tional language in defining that material, we feel that the 
claimants failed to meet the statutory demand for par¬ 
ticularity. 

So, essentially, as we see the case, all four issues are 
involved in this proceeding. We feel that the reference, 
for example, to Asseff, which is the first patent in the 
folder on Your Honor’s desk, completely anticipates this 
invention because of the fact that the materials described 
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in that patent are exactly the materials—specific 

24 materials—that are described in this application as 
accomplishing the results of the alleged invention. 

Other patents cited in the folder, which were relied on 
by the Examiner and the Board of Appeals,| simply de¬ 
scribe the use of combined additives, one a detergent and 
one a sulphur-containing inhibitor of the same type and 
class that the plaintiff uses. So that we feel the art in 
the record fairly meets the subject matter said to be in¬ 
ventive here. 

25 MR. SCHIMMEL (Continuing): Plaintiffs’ coun¬ 
sel has indicated that they propose to introduce evi¬ 
dence to antedate every one of these references that were 
used in the Patent Office. I -would like to say here that I 
propose to object to the introduction of evidence of that 
type at this time, on the ground that we feel that under 
the proceedings of the Patent Office, that evidence was 
deliberately withheld from the Patent Office, ^nd that it 
should be held inadmissible here. 

That is the reason why I have indicated to Plaintiffs’ 
counsel, in case that evidence is admitted I propose to 
rely on other publications—patents—to take the place of 
those which are antedated, which show a date of invention 
much earlier than the alleged date of the Plaintiffs here. 

MR. LIMBACH: In order to try to complete the trial 
of this case today, Your Honor, because we nave out-of- 
town witnesses, I would like to be, perhaps, a bilt irregular, 
and take up the statement made by Mr. Sclpmmel just 
a moment ago, and ask for an immediate ruiing on the 
question of the admissibility of the evidence that I pro¬ 
pose to put in with regard to this antedating reduction 
to practice. 

The evidence that I propose to put in is substantially 
identical with that which is contained in the affidavits which 
you will find in the file of Exhibit No. 1. Beginning on 
page 103 of Exhibit No. 1 is an affidavit under rule 

26 75 by the applicant, Carl F. Prutton; and beginning 
on page 104 is an affidavit of Peter A. Assfeff. Those 
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i two affidavits have to do with the actual reduction to 
practice, which I referred to a moment ago as having been 
made in April, 1938. 

I may say, Your Honor, that in a case somewhat a com¬ 
panion to the present case, in which the facts were iden¬ 
tical, and in which we had a hearing before His Hono**, 
Judge Tamm, about six months ago, this same question 
was raised, and at that time I urged on the Court that 
since proceedings under Revised Statute 4915 were a trial 
de novo, and in the absence of any showing of such a 
deliberate withholding as to amount to a suppression of 
evidence, it was not only proper, but the duty of the 
Court, to admit evidence of the kind we are talking about. 

The most recent case on that point, I think, is a deci- 
i sion by the Court of Appeals for the District of Colum¬ 
bia—the Galsworthy case, the citation for which I do not 
have at the moment. 

MR. SCHIMMEL: 82 Appeals D. C. 304. 
i MR. LIMBACH: Wherein the Court of Appeals held 
that evidence on the order of the kind of evidence we are 
I talking about here should be admitted. And since much 
of my testimony—practically all of it—will have to do with 
this reduction to practice, I should like to have that point 
settled first. 

27 MR. SCHIMMEL: Your Honor, may I give a 
little, brief resume of the history of the application 
in the Patent Office. 

This application was filed October 27, 1941. The first 
action on the case was in May, 1942, in which the first 
patent listed in our folder, the Asseff patent, was cited, 
amongst others, but there was no specific rejection of the 
claims of the application on the Asseff patent, because at 
that time there were some sixty-six claims presented, and 
the Examiner thought that that was an unduly large num¬ 
ber of claims for the simple invention disclosed or being 
claimed. 
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The applicant then cancelled a few claims pn April 10, 
1943, which was the second action in the case. The other 
patents were cited, which are in this folder—the Mulit 
and Wilson patents, and specifically, attention was directed 
to Asseff and Rutherford, by the Examiner, wno indicated 
that the combination of the detergent and the sulphur- 
containing corrosion inhibitor in the lubricant! was shown 
in those patents, those patents having prior dates to the 
Prutton application—were obviously prior—indicating that 
they antedated Prutton. 

Again, in the third action, on February 26, 1944, the 
Examiner at that time specifically rejected each of the 
claims on the Asseff patent, the Wilson patent, the Mulit 
patent, and the Rutherford patent Obviously, the ob¬ 
jection was on the ground that they antedated the appli¬ 
cation. 

28 And then on November 23, 1944, the Examiner 
made his action final. No effort was rnade by the 
plaintiffs to cancel or to amend the claims, 'ij’hey merely 
re-presented the claims the same as they had been pre¬ 
sented originally, no amendments to them. 

So, all during that time they were on notice that the 
Examiner considered that each of these patents disclose 
the same subject mattter, and that they antedated Prut¬ 
ton. 

Then the plaintiff filed his appeal to the B<}ard of Ap¬ 
peals in May, 1945, and it is clearly indicated in that 
appeal that they so understood the Examiner fs rejection 
on these references, because one of the specific jreasons for 
appeal was that the Examiner erred in rejecting this ap¬ 
plication on those patents. 

On December 4, 1945, the Examiner under the rules of 
the Patent Office issued a statement, copy of which is 
sent to the applicant, to the Board of Appeals, of his 
reasons why he had denied the patent, and a^ain it was 
specifically pointed out that these prior patenis antedate 
this claimed invention. 
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The hearing before the Board of Appeals was set for 
February 5, 1947. On January the 16th, 1947, the plaintiff 
here filed his brief before the Board of Appeals, and for 
the first time indicating that they were going to maintain 
that they were prior to any of these patents. 

29 They had had four years in which to present to 
the office the evidence of prior inventorship. One 

of the patents, incidentally, the Asseff patent, is owned 
by the plaintiff corporation, and certainly they should have 
known as between Asseff and Prutton who was the first 
inventor of this particular subject matter. But, no, they 
held back for four years without explanation at all. 

I When that affidavit was filed, the Board of Appeals 
remanded it to the Examiner for his consideration. The 
Examiner held it “too late,” and his decision was sus¬ 
tained by the Commissioner of Patents on petition by the 
plaintiff against that ruling. 

We feel that this situation is one in which, with all 
the evidence before the plaintiff, for him to hold back 
for this length of time and to permit the Office, the Exam¬ 
iner, who is an expert in the art, to operate on the theory 
that there is going to be no anticipation, “you have plenty 
of time to do it,” in a sense stops him from presenting 
that evidence here. 

It has ‘been withheld from the Patent Office for all that 
time. They had it—no indication why they didn’t present 
it earlier, no indication that it was newly-discovered evi¬ 
dence. And the deliberate withholding, as we see the 
Court’s rulings in this jurisdiction, is sufficient to bar 
evidence under a 4915 action. 

30 That is the reason why we are insisting that this 
I evidence be excluded in this proceeding. 

MR. LIMBACH: I would like to say just one more 
word to clarify the situation somewhat. As to the lapse 
of time, that was largely due to the fact that the Patent 
Office was so far behind in giving actions and setting cases 
for appeal, and then having them heard, that more than 
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50 per cent of that time—75 per cent of that time—was 
occupied by the applicant waiting on the Patent Office. 
As a matter of fact, I think the case stood under appeal 
before it was heard for about two years. 

But, be that as it may, I think the principal thing 
that Mr. Schimmel overlooked is this: He would have 
the Court believe that the applicant acquiesced in a hold¬ 
ing by the Patent Office that the claims were anticipated 
by the cited art. That isn’t true. What Mi*. Schimmel 
said the references disclosed was the broad Combination 
of a detergent and an inhibitor. That is npt what we 
are talking about here. What we are talking about here 
is a combination of an inhibitor and a specific range of 
sulphur activity. And how our failure to have earlier 
filed this affidavit can in any way have prejudiced the 
Patent Office I fail to see. 

Anyway, the facts here were no different than they were 
in the Galsworthy case, or in the case which Judge Tamm 
decided just six months ago on almost identical 
31 facts, where he held that it was the duty of the 
Court under 4915 to bring in all of the evidence 
unless there was actual evidence of suppression. 

MR. SCHIMMEL: If Your Honor please, I fail to 
agree with Mr. Limbach on the proposition that the case 
before Judge Tamm was on all fours with this case. The 
facts in that case are materially different, in that the ar¬ 
gument raised at the time of the case before Judge Tamm 
was the contention that at no time prior to the final re¬ 
jection w’ere the identical claims that were before the 
Court before the Patent Office, because each time the 
Examiner had acted on the claims, the applicant had 
amended them. 

So the first time that the claims—the identical claims 
4 hat w*;ere before the Court—were really considered by 
the Patent Office was at the time the final rejection was 
entered. 

That condition does not exist here. These cljaims before 
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the Court are the same claims that were initially pre¬ 
sented with this application in 1941. They have been 
before the Office unamended since that time, and the fact 
i that the Office may have been behind in its 'work does not 
i seem to me to excuse the applicant, who knows all the 
facts as to when he made his invention with respect, 
certainly, to a patent of the same ownership, from pre¬ 
senting that to the Office at the earliest opportunity, the 
earliest moment. 

32 The Examiner is the expert who has been dele¬ 
gated by Congress to search these applications for 

their novelty and to express an opinion as to inventive¬ 
ness. If we don’t have available his opinion on the sub¬ 
ject, it seems to me we are throwing an undue burden on 
i this Court to grasp initially all the questions with relation 
to novelty and invention, -without any expert help at all. 

The Office has been set up for the purpose of giving the 
Court expert help, and a case of this sort clearly shows 
I that that has been nullified completely if the Court does 
not have the experts of the Office to aid it. 

MR. LIMBACH: May I say just one word. I don’t 
know whether our record is straight, but in order that it 
may be straight, I now propose to produce witnesses, the 
witnesses who made the affidavit that we have referred 
to, for the purpose of bringing in evidence which was in 
that affidavit. And I understand Mr. Schimmel will ob¬ 
ject to that testimony, is that right? 

! MR. SCHIMMEL: That’s correct, yes. 

MR. LIMBACH: And, therefore, the issue is now 
squarely before Your Honor. 

THE COURT: The Court is impressed with the fact 
that the material included in the affidavit was not presented 
to the Examiner, and, frankly, is not impressed with the 
i reason or justification for failure to present the ma- 

33 terial in the affidavit to the Examiner, which is 
suggested by plaintiffs’ counsel. 
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The filing of the affidavit would not seegi to be pre¬ 
vented by any burden of work under which the Patent 
Office was operating at the time, and the failure until the 
date indicated and definitely shown would appear to the 
Court to be such a withholding that the Court could not 
now permit it to be incorporated in the record, nor to 
include it in the evidentiary material on which the Court 
is required to pass in making a determination. 

The Court feels that the material should be excluded. 

MR. LIMBACH: I, of course, may have my excep¬ 
tion, Your Honor? 

THE COURT: You have your exception. 

MR. LIMBACH: As to how we should pjroceed from 
here, it is your holding, Your Honor, that you won’t let 
the evidence in the record at all, is that right? 

THE COURT: That is correct. 

MR. NELSON: That amounts to preventing the in¬ 
ventor to testify as to when he first reduced it to prac¬ 
tice, does it not, Your Honor? 

THE COURT: No, the inventor lias his opportunity, 
in the court’s view’ of it. 

MR. LIMBACH: I w’as thinking, Your Honor, for 
further trial of the present case, whether it is worth 
34 w’hile to proceed until we have a ruling on appeal 
as to that matter. Can that be treated, Your Honor, 
as such an interlocutor}’ matter that it can be appealed 
at this time without being prejudicial to the remainder 
of the case? 

THE COURT: The Court asks counsel for something 
in the way of authority on that. It is a matter that has 
arisen here now r in this form, and I would be glad to 
give counsel time in which to present something for the 
Court’s assistance in making a determination on this 
matter. 

The Court does not want to make a ruling on a matter 
which has arisen in the form in w’hich this has arisen 
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which might in any sense prejudice any rights which the 
plaintiff has or may have. 

The Court has indicated the ruling. As to the course 
which plaintiffs may desire to take, or seek to take, I 
wouldn’t want to be in a position of being called upon to 
make a ruling at this time. I think it will have to be a 
matter for determination of counsel as to how he shall 
proceed. 

MR. LIMBACH: I should like to call as my first wit¬ 
ness Dr. Prutton, please. 

Thereupon— 


35 Dr. Carl F. Prutton 

• • • • 


Direct Examination 

THE CLERK: State your full name, please, 
i THE WITNESS: Carl F. Prutton. 

BY MR. LIMBACH: 

i Q Will you tell the Court your present occupation, 
Dr. Prutton! A I am in charge of the manufacturing 
plants of the Mathieson Chemical Company, as vice presi¬ 
dent of the company. 

Q What was your occupation prior to that time? A 
Prior to going with Mathieson I had been professor of 
chemistry and chemical engineering at Case Institute of 
Technology in Cleveland. 

Q And about when was the change made from your 
job at Case to your job at Mathieson? A About a year 
and a half ago. 

i Q Have you during this interval been a consultant 
for the plaintiff, the Lubrizol Corporation? A That is 
correct. 

Q And are you the applicant in this patent applica¬ 
tion, Serial No. 416,753, filed October 27, 1941? A Yes. 
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Q I hand you a copy of a patent which 1 should 

36 like to have marked for purposes of identification 
as Plaintiffs’ Exhibit No. 2, and ask you what that 

is. The patent is No. 2,318,629, granted to C^.rl F. Prut- 
ton for May 11, 1943, on an application filed March 4, 
1938. 

(Subject document was marked Plaintiffs’ Exhibit No. 2 
for identification.) 

BY MR. LIMBACH: 

Q My question to you, Dr. Prutton, is th}s: I hand 
you that patent and ask you to tell me something about 
the background of the development program; which led 
to the invention which is claimed in that patent). A This 
patent covers the use of sulphur compounds, primarily of 
a certain type, in extreme pressure lubricants. By ex¬ 
treme pressure lubricants I mean lubricants that are used 
under very high lubricating pressures or loads, such as 
occur in the rear axle gears of an automobile or truck. 

The original work that was undertaken on sqlphur com¬ 
pounds was started back in approximately 1930, and in 
those days, although sulphur compounds had been known 
in prior art, and were used to some extent at that time, 
the compounds were of a very complex and tarry nature 
that produced very imperfect lubricating results, and in 
most cases objectionable deposits on the lubricating sur¬ 
faces. 

Typical of those materials in those days was fish oil 
that had been cooked up with sulphur until it made 

37 a black, sticky mass that was then diluted with 
mineral oil and put into gear lubricants. 

We started to work on the principle that in such a 
complex mess as that, there are sulphur compounds and 
free sulphur which are of widely different types and dif¬ 
ferent efficiencies in their lubricating operatioJi. And if 
we could find specific types of compounds—pure com¬ 
pounds—that would have the desirable lubricating proper¬ 
ties, that we could make very superior lubricants by add- 
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ing such pure compounds to lubricating oils instead of 
i these messy mixtures that had been used prior. 

At the start of the work we were very thoroughly con- 
i vinced from the work that we did, and large series of 
tests, that the functioning of the organic compounds, the 
sulphur compounds, in high pressure or extreme pressure 
! lubrication was due to the reaction of a sulphur with the 
bearing metal surfaces to form metallic sulphides, and 
that thin film of sulphide which was produced was effec- 
! tive, if carefully laid down, in lubricating the surfaces 
and preventing the metal surfaces from welding together 
and wearing away. 

i We proceeded on to develop various sulphur compounds 
in lubricating oils, and found the particular types that 
would work satisfactorily under extreme pressures, and 
incorporated in this patent are the types of sulphur com¬ 
pounds that work effectively under extreme-pressure lu¬ 
bricating conditions. 

38 Going beyond this patent, and coincidental with 
the work that was being done on gear lubricants, 
was work that was carried on on chemical agents that 
went into crankcase lubricants. We had the problem there, 
in crankcase lubricants, of preventing deposits upon pis¬ 
tons and rings in internal-combustion engines, as well as 
the protection of the bearing metal surfaces from the cor¬ 
rosive action of the lubricating oil and the corroding 
materials that are formed in an internal-combustion en¬ 
gine. 

Those two problems at first seemed quite remote from 
this gear lubricant problem, and yet in the gear lubricant 
problem we ran into one difficulty which was solved in a 
very unexpected manner. We had a certain type of oil 
I which normally tended to make deposits upon the gear 
teeth surfaces in the rear axles of an automobile, and we 
were using this selected kind of sulphur compound to get 
• the extreme-pressure lubricating properties, or the proper- 
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ties of carrying these extremely high loads without pro¬ 
ducing abrasion of the gear teeth surface. 

And, knowing that those sulphur compounds were func¬ 
tioning by the laying down of a very thin film of metallic 
sulphide on the gear tooth surface, we ran a test in which 
we incorporated in with that sulphur compoijnd a deter¬ 
gent material, or cleaning material. 

It was done as a sort of a desperate venture, pos- 

39 sibly, but we hoped that it might be possible to 
combine this detergent material with (this sulfide 

film and still maintain the sulfide film. 

The results of the tests that we ran in 19^8, in which 
we used lead naphthanate as the detergent, and benzyl 
disulfide as the sulphur compound, very definitely indi¬ 
cated that the detergent did not scour off or clean off 
this sulfide film which was effective in extreme-pressure 
lubrication. 

We had been gathering a considerable amount of evi¬ 
dence prior to that time that indicated that if we could 
form on the surface of a bearing metal a thin adherent 
sulfide coating, that we could inhibit corroding agents 
from attacking the metal itself. And, therefore, with this 
composition with which we had found that we could lav- 
down a metallic sulfide coating on a bearing-metal sur¬ 
face, and not destroy it by incorporation of a detergent, 
we proceeded to develop modifications of the original com¬ 
position, and from that stemmed the compositions that 
are now being used and sold widely, commercially. 

The first thing we cannot prove definitely by the first 
test, and the test which was run in 1938, but :.n the sub¬ 
sequent test it was brought out that although one might 
expect that the addition of this sulphur material in the 
correct amount, with the correct activity to get the right 
thickness of sulfide layer for bearing-mdtal protec- 

40 tion—that although one might expect that you were 
adding simply a sulfide composition, sulphur com¬ 
pound, which was laid on a sulfide film on inetal, and 
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that you were adding a detergent over here, and the two 
things acted completely independent of one another, the 
result was that when you combined those two in the proper 
portions and the proper activity, that we got more deter¬ 
gency out of the detergent by the incorporation of an in¬ 
hibitor than we could get out of the detergent alone. In 
other words, we got unexpected cooperation between these 
two materials. 

! In the gear lubricant test it was not possible to exactly 
determine that, but that became apparent in engine tests. 

Then we proceeded in the development work. And 
this work lasted from the period of ’37-38. Some of the 
preliminary indications we had that sulfide films would be 
effective we had obtained earlier than that. And although 
they were simply laboratory tests, and not actually lubri¬ 
cating tests, or tests of lubricated equipment, that pro¬ 
ceeded and continued on up until around 1940 when the 
first really large-scale manufacture of compounds and ma¬ 
terials for commercial sale was undertaken, 
i Q I have not interrupted your story because it was 
a coherent story which you could tell better than I could 
draw out by question and answer. But you re- 
41 referred to “we.” Whom did you mean by that 
expression? What was your relation to the Lubri¬ 
zol Corporation in that period? A The method by which 
I worked was that once a week I would spend from a half 
a day to a day at the Lubrizol laboratories. I would re¬ 
view the results of the tests that had been done in the 
previous wreek and lay out a series of tests for the com¬ 
ing week, and in that way keep in touch with and direct 
the work that was going on. And so the test work was 
done by the various people in the Lubrizol research labo¬ 
ratories and engine laboratories, and I directed it, laid 
it out, reviewed it, and analyzed the results from it. 

Q What was the nature of the tests that were run in 
the period from the filing of this application, winch is 
Kxhibit No. 2 for identification, up until the filing of your 
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application involved in this proceeding? W^s it bench 
work, by way of beaker tests, or what was th|e nature of 
the tests? Can you give us an idea of about! how many 
were run? A It’s very difficult to do. We had in those 
days about thirty engines, and we have about sixty—80— 
engines now that we run night and day, and the average 
test run is about, a little over a day, so you could figure 
on running, maybe, twenty-five tests a day—engine tests. 
And the engine tests that we ran were of various types. 
One "was rear axles. There were several different gear 
tests that were run, and full-scale engine axles. 

42 There were small, single-cylinder test engines that 
were run for crankcase lubricant testing. 

There were Chevrolet engine tests—six-cylinder Chevro¬ 
let engine tests. There were Caterpillar diesel tests, and 
diesel engines—there were two different Caterpillar diesel 
engines we used for test purposes. General Motors diesel. 
We had a wide variety of commercial engines that were 
run in the laboratory, and dynamometer tests. 

it started with small, single-cylinder engines. In addi¬ 
tion to that, we had laboratory tests of all different de¬ 
scriptions that we run in glassware that were preliminary 
to the engine tests. 

Q Were the tests that you have just referred to con¬ 
cerned with the type of lubricant covered by your appli¬ 
cation here at issue. A Well, the tests, practically all of 
them, after this ’38 date wrere of that type. 

Q So w’hat would you say as to the approximate num¬ 
ber? Would it be ten, fifty, a hundred, a thousand? On 
w’hat order of magnitude? A I would say a thousand 
or two thousand, anyway. 

Q Engine tests, in the formulation of the limits and 
disclosures which constitute the disclosure of this appli¬ 
cation? A Yes. 

43 Q Do you know w’hether this invention has ever 
bepn put to actual use by the company, Dr. Prutton, 
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by the Lubrizol Corporation? A It has, ever since 1940, 
in increasing volume and scale. 

Q Is it being sold today, do you know? A It is being 
sold very widely today. 1 don’t think there’s but very 
few cars or trucks on the road that are lacking this type 
of material. 

Q Is there a common designation for the type of ad¬ 
ditive sold by the company, which falls within the claims 
of this case? A This is one type of a heavy-duty ad¬ 
ditive. 

Q Is it referred to as a heavy-duty additive, you say? 
A Heavy-duty additive, for heavy-duty surfaces—diesel 
engines, and heavily-loaded trucks. But the material, the 
type of material, one of the big uses, the first big use 
was to lubricate the crankcases of all of the internal com¬ 
bustion engine equipment of the United States military 
forces during the war. That was one of the first big uses 
of this type of material. 

Q You say that during that period from the filing date 
of the application, which resulted in the issuing of the 
patent, up to the filing date of the application which 
44 is here in issue, a large number of compounds, and 
a large number of tests were run—a large number 
of compounds were used in lubricants subject to a large 
number of tests. Were there any which showed outstand¬ 
ing performance? A Well, the sulphur compounds that 
contained primarily sulphur, with carbon, hydrogen, and 
oxygen—no oxygen; with or without oxygen—those com¬ 
pounds were fairly effective, and we found as our work 
proceeded that those compounds that had in addition to 
sulphur of the activity desired, that contained some phos¬ 
phorus, that they were superior. And then later we found 
that if there was a metal associated with that sulphur and 
phosphorus-containing compound, that we had a still fur¬ 
ther preferred combination. So the whole development 
started and proceeded through those verious stages dur¬ 
ing that period of years. 
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Q All of these compounds you have talked about, or 
all of the lubricants you have testified about, Jiad the kind 
and amount of sulphur called for by Claim 8, ^or example, 
which we have been discussing here today? A That is 
correct. 

MR. LIMBACH: You may cross examine. 

Cross Examination 
BY MR. SCHIMMEL: 

Q What were those sulphur compounds you spoke 
of? A Well, this first one I mentioned] was benzyl- 
45 disulfide. 

Q And the other? A The compounds which 
came later were phosphorus sulfite-treated hydrocarbons 
and the metallic salts of dithio-organic-phos^horic acids. 

Q Any particular manner of treating those hydrocar¬ 
bons with the phosphorus sulfides—any phosphorus sul¬ 
fide? A No, it was phosphorus penta-sulfide. 

Q Treated hydrocarbon with phosphorus penta-sulfide? 
A That’s right. 

Q And the third were the metallic salts? A Dithio- 
phosphoric acid. 

ME. SCHIMMEL: That’s all. 

Redirect Examination 
BY MR. LIMBACH: 

Q When you referred to a compound by the name 
“benzyl-disulfide,” is that sufficient in identifying it as 
having the kind of activity that is critical and called for 
by the claims here in issue? A No, you cannot simply 
write a name of a compound and then say that it falls 
within the requirements of this patent. You must actually 
run this particular test to determine the sulphur activity 
and determine the amount of that particular compound 
that you have to incorporate in the lubricant to do the 
job of inhibiting. 
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46 Q And you find that compounds vary widely as 
to the sulphur activity? A Very widely. Just as 

an example, you take a disulfide. That sounds as though 
they all ought to be the same. You have to very care¬ 
fully select the disulfide you use in order to get this par¬ 
ticular range of activity, and benzyl-disulfide is in that 
range. 

Q If you find one which has a sulphur activity out¬ 
side of the range, is there any way of treating it or modi¬ 
fying it to bring it within the desired degree of activity? 
A Well, only in case of certain compounds that in their 
manufacture that you leave in some free sulphur, some 
hydrogen sulfide or unreacted phosphorus sulfide, some 
very active material; then you can usually treat those 
materials with either an alkaline material—caustic soda, 
lime, sodium sulfide—and in that way reduce the reactivity 
at the lower temperature, and take out from the compound 
that very active sulphur which might be present as an 
impurity, and which is not desired. 

Q So that if you have a sulphur compound which upon 
test shows that it is too active, you may bring it down 
to the desired degree of activity by any of the treat¬ 
ments you have referred to, is that right? A Some 
pompounds you cannot bring down the activity at the 
low temperature without destroying the activity 

47 required at the high temperature, but you can re¬ 
duce the very active sulphur component in the 

compound to get low temperature, practically zero reac¬ 
tivity, low temperature; but with some compounds, doing 
that, you do not have them active enough at the higher 
temperature to perform. 

Q I am now concerned primarily about the activity at 
the low temperature. Isn’t it true that, given a particular 
sulphur compound, and you find it too active at the low 
temperature of 100 degrees C., that there are well-recog¬ 
nized ways of reducing its activity, is that right? A 


That’s correct. Those methods are using so 
or caustic soda. 

Q And those are well known in the art, is Ithat right? 
A Quite well, I believe. 

Q And those are things which a skilled chemist would 
turn to if he had a sulphur compound that was too active 
and he sought to make it substantially inactiv^ with cop¬ 
per at 100 degrees centigrade? A He would do that, 
yes. 

Q You said a moment ago, though, that idcidental to 
doing that he might modify his activities so that it was 
not active enough at 250, is that right? A That’s cor¬ 
rect. 

Q But in going to the chemical storehouse and select¬ 
ing any sulphur compound found there, you could 
48 treat it to bring it down to the desired degree of 
inactivity at 100, and then by subsequent test de¬ 
termine whether it was active enough at 250, and in that 
way veiy easily and quickly determine a vast variety of 
compounds useful in this invention, is that right? A 
That’s correct. 

MR. LIMBACH: That is all. 
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BY MR. SCHIMMEL: 

Q I don’t think I understood you correctly before. 
Was all of this done in 1938 that you are speaking of now, 
as to the selectivity of the sulphur compounds? A No, 
the work— 

Q That was the point I want to clear up; that was 
not done in 1938, this determination of any sulphur ac¬ 
tivity? A Oh, sure, the work was started in 1930, the 
preliminary sulphur activity. 

Q When you used benzyl-disulfide, didn’t you use the 
compounds that you obtained—benzyl-disulfide? Did you 
modify it in any way? A I used very pure benzyl-disul¬ 
fide. I manufactured it, myself. 
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Q All you used was benzyl-disulfide? A That’s cor¬ 
rect. 

Q The same way you would have obtained ben- 
1 49 zyl-disulfide from a chemical house? A No, be¬ 
cause they send it with all different kinds of activ¬ 
ity. We have been buying it for years, with all different 
activities out of them. The stuff we had -was very care¬ 
fully prepared and purified, and it is benzvl-disulfide. 

Q You used the pure compound? A Yes. 

Q I asked you how you treated those hydrocarbons 
with the phosphorus sulfides, and you indicated that you 
treated them in no particular way. A You asked me 
what kind of sulfide I used. 

Q I beg your pardon, I asked you when you treated 
a hydrocarbon with phosphorus— A Do you want me 
to tell the process of manufacture? I can’t do that. 

Q Let’s get the record straight now, an way, then. 
A There is a very specific way of reacting unsaturated 
hydrocarbons with phosphorus pentasulfide to make a de¬ 
sirable product. I have given you the general way of 
stabilizing that product. I don’t think I can describe to 
you the exact details of manufacture. 

Q I am not interested in the exact details, I am 
just interested in knowing whether or not in 1938 you 
actually had to modify, or determine, you might say, the 
amount of sulphur in the compound before you used 
50 it in your combination with the detergent. That 
is all I am interested in. A We stabilized all the 
compounds. 

Q At that time you stabilized them all? A We did 
not want to have this high degree of activity at the 
ambient— 

Q When you made your metallic salts of dithiophos- 
phoric acid, you stabilized that, also? A Those are nor¬ 
mally stabilized. 

Q What do you mean by “normally”? A Normally 
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stabilized by the teclinique 1 gave you, treating with an 
alkaline, or base. 

Q Do you recollect what you say in your phtent appli¬ 
cation with respect to that compound? A No, I don’t. 
You mean a dithiophosphate? 

Q Yes. On page 29 of the application it spates: “Ex¬ 
amples of a preferred class of such compounds are the 
salts of the acidic reaction product formed by Reacting an 
alcohol with a phosphorus sulfide or phosphorus selenide 
such as, for example, phosphorus penta-sulfic(e. ” A I 
don’t recall what is in the patent application. 

Q Let me ask you this, then: In 1938, wheh you made 
the metallic salt dithiophosphate— A I did not say 
that I made it in that year. I said that we pro¬ 
ceeded— 

51 Q You used it, you said. A No, jl did not. 
Q Let’s get this straight. A That’s what I am 

trying to do. 

Q I asked you which specific compounds you used at 
that time. A I told you I used pure benzyl-disulfide. 
T told you the exact tests we ran. I said as ^ears went 
along up toward 1940, we progressively advahced from 
various sulphur compounds to phosphorus sulphur, to the 
metal salts of the dithiophosphoric acids, and in 1940 was 
about the time when the final culmination was reached. 
I did not say we did it all in 1938. 

Q I misunderstood you then. In 1938 you used the 
pure benzyl-disulfide? A That’s correct. 

Q When you used the phosphorus penta-sulfide-treated 
hydrocarbon—when was that? A I don’t recall. 

Q When you used the metallic salts of c(ithiophos- 
plioric acid—when was that? A I don’t recaljl. 

Q You don’t recall that, either? A I say it is in the 
period between the— 

Q The only one you do recall using, in| 1938 was 

52 the benzvl-disulfide"? A That’s the oply one I 
have seen, recently, the records on, and have looked 

over the records. 


52 A 


Q That clarities it as far as I am concerned, because 

1 got the impression that you were going back to 1938 
for all three of those compounds. A No—’38, working 
on up toward *41. 

ME. SCHIMMEL: That ’s all. 

MR. LIMBACH: Thank you, Dr. Prutton. 

(The witness stepped down.) 

MR. LIMBACH: I should like to introduce in evidence 
as Plaintiffs’ Exhibit No. 2 a marked copy of this patent. 
THE COURT: Received. 

(Subject document was marked Plaintiffs’ Exhibit No. 

2 and received in evidence.) 

• • • • 

! Albert Kelvin Smith 

• • * * 

Direct Examination 
BY MR. LIMBACH: 

Q What is your occupation, Dr. Smith? A I am a 
chemical engineer. 

53 Q Where are you employed? A I am employed 
as vice president in charge of research and develop¬ 
ment for the Lubrizol Corporation, Cleveland. 

Q How long have you had that job? A Since about 
1941. 

Q Were you associated with that company prior to 
that time? A Yes, since its beginning. 

Q In what capacity? A As a consultant and as di¬ 
rector of research. 

Q What has been Dr. Prutton’s relationship to that 
company? A He has also served in the same two ca¬ 
pacities, as a consultant and for a period during the war 
as director of research. 

Q So that you have been working together with Dr. 
Prutton jointly on research, on the research and develop- 
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ment program for the Lubrizol Corporation? A Yes. 
Q Since about how long? A Since about 1930. 

Q And have you been familiar with the details of that 
research and development program as outlined and di¬ 
rected by Dr. Prutton? A Yes, I have. 

54 Q To what extent were you familiar with the 
details of that program? How closely c id you keep 

in touch with it? Did you have an office at the company? 
Did you go there once a week, once a month, or how closely 
did you keep in touch with it? A During the period 
from 1930 to about 1935, fairly irregular but frequent 
intervals, and from about 1935 on, regularly, daily. So 
that from that time on I was in complete touch with the 
program and familiar with all its details. 

Q In other words, that has been your full-time job 
since about 1935, is that right? A Yes. 

Q I hand you a copy of Patent No. 2,313,629, which 
is here in evidence as Plaintiffs 1 Exhibit No. 2, and ask 
you if you are familiar with that patent? A Yes, I am. 

Q Are you familiar with the research program which 
preceded the filing of the application which matured at 
that time? A Yes,lam. 

Q Will you tell the Court in some detail about that 
research program; what were its objectives, and what were 
the materials used, and "what were the types of tests 
used to determine the suitability of these materials. 

55 A In the case of the gear lubricants, the full-scale 
equipment consisted of rear axles of automobiles 

and trucks operated in the laboratory under specified con¬ 
ditions which produced very much heavier loads, more 
severe requirements of the lubricant than w’culd be nor¬ 
mal in ordinary operation. 

For example, the Chevrolet shock test for gear lubri¬ 
cants consisted of a test in which the lubricant was put 
into the rear axle of a stock Chevrolet car, which was 
fastened down at the front end so that the fear wheels 
rested on a rotating assembly of railroad car vfheels keyed 
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to a large axle. When the car was run, it rotated the 
heavy assembly on which the rear wheels rested, and pro¬ 
duced the same situation as though the car were being 
driven on the road. 

i The particular object was to produce in the laboratory 
the same kind of load on the gears that the General Motors 
Corporation produce in their proving-ground tests when 
they run a stock car at high speed, usually about eighty 
miles an hour, then throw out the clutch so that the en¬ 
gine is disconnected from the driving mechanism, and turn 
off the engine. Then at a time -when the car is still coast¬ 
ing at high speed, say, 70 to 75 miles an hour, the driver 
lets his foot slip off the clutch so that a stationary engine 
is suddenly connected with a high-speed coasting car. 

That test was developed to subject the gears to the most 
severe load that could possibly be accomplished by 
56 a driver, even accidentally. 

The test to which I refer now in the laboratory 
simulated the same conditions, produced the same condi¬ 
tions of load as the proving-ground test. 

There were other gear lubricant tests which consisted 
of heavily loading a truck axle, running it at low speed, 
but very heavy loads such as the truck would be sub¬ 
jected to going up a steep grade in low gear. 

The other type of lubricant—other classification of 
lubricant—which was tested extensively is the crankcase 
lubricant—motor oil—such as you buy for your pleasure 
car at the gas station, and particularly those of the heavy- 
duty type which are suitable for use in diesel engines and 
in heavy-duty gas engines. 

Q To whicli type of lubricant does this patent pertain. 
Exhibit No. 2? A The claims refer to extreme-pressure 
lubricating compositions, and those are the ones that are 
required primarily for gear lubrication, and depend for 
their functioning, as Dr. Prutton has said, on their ability 
to form a protective film between the moving parts, such 
as the contacting teeth gears. 
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Q Is there any reference in that patent to lubricants 
which might also be called crankcase lubricants? I refer 
you specifically to page 8, second column, at about 

57 line 25 and following. A Yes, there is reference 
in the sentence there referring to the addition agents 

which have relatively active sulphur in them, and says 
they are not particularly adapted for use lubricants 
in crankcases—that would be the motor-oil use—of inter¬ 
nal combustion engines. And then the following sentence 
says that those which are of more stable type would be 
suitable for use in crankcase lubricants. 

Q And all of those lubricants are concerned with the 
use of a sulphur compound which I believe you said a 
moment ago was effective because of its ability to generate 
on the metal surfaces a protective film, is th^it right? A 
That’s right. 

Q Will you describe briefly to the Court hi 
provides extreme pressure. A I can descri. 
of how it is accomplished. It would be very difficult to 
prove conclusively. I think Dr. Prutton’s w 
the nature of the reactivity of compounds of this type with 
metal surfaces make the theory very probable. That is, 
that where the contacting surfaces, which are very heav¬ 
ily-loaded, slide over one another, the local temperatures 
develop; as, for example, when a high spot 
face slides over a high spot on the opposing s 
sulphur compounds, of the proper reactivi 

that point to generate a film ■which physically 

58 separates the two metallic surfaces and prevents 
those two points from welding together and then 

tearing apart as motion continues. 

That theory, by the way, if I may go on, would seem 
to make the solution to the problem very easy if you 
would just select a highly-active compound—: ? or example, 
elemental sulphur—for the purpose. That was one of 
the early approaches. 


ow that film 
be a theory 
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However, too high a degree of reactivity permits the 
reaction—the mass reaction—of the sulphur to take place 
with the metal even under ordinary conditions. In other 
words, a highly-active material, or elemental sulphur, 
present in sufficient quantities, continues to react with 
the metal parts, and thereby damages them rather than 
protects them from damage. 

Q Now, therefore, what is the invention which is cov¬ 
ered by the claims of this patent, Exhibit No. 2? A It 
is the preparation and manufacture of an extreme-pres¬ 
sure lubricating composition—for example, the type that 
may be used in gear lubrication—in which the actively- 
functioning material is an organic sulphur compound of 
the type which—I am reading from Claim 1 now—when 
included in the lubricant will not show a substantial in¬ 
crease in reactivity with iron at temperatures below about 
100° centigrade, but will show such an increase in 
59 reactivity at temperatures below 250° centigrade, 
i In other words, it was the use of organic sulphur 

compounds of a selected range of reactivity. 

Q And the Patent Office recognized that, even in the 
(face of the widespread use of sulphur compounds as ex¬ 
treme-pressure addition agents prior to the making of 
the invention disclosed in Exhibit No. 2, there was inven¬ 
tion in the selection for use of those which became in¬ 
creasingly active only in the temperature range between 
100° and 250° C., is that right? A That’s right, and I 
believe was a result of the fact that other workers in the 
field had assumed that unless they used highly-reactive 
sulphur—used a compound containing a highly-reactive— 

MR. SCHIMMEL: He can’t tell why the Patent Office 
allowed that patent. May I object to that. 

THE COURT: I think we ought to limit the witness 
to his own expert knowledge, rather than speculation, if 
he is speculating. 

BY MR. LIMBACH: 
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Q Will you restrict your questions and answers to 
your own knowledge, Dr. Smith. A I was going to go 
on and give an opinion. You don’t care to have me do 
that? 

Q Well, let’s get at it this way. I hand you a 

60 copy of Patent No. 2,161,970, which I shall ask the 
clerk to mark for purposes of identification as 

Plaintiffs’ Exhibit No. 3. 

(Subject document was marked Plaintiffs’ Exhibit No. 
3 for identification.) 

BY MR. LIMBACH: 

Q I ask you if you are familiar with that patent? 
A Yes, I am. 

Q And what does it disclose? Does it disclose what 
has been a recognized theory by other workers in thq 
art as to how sulphur compounds should behave to pro¬ 
vide extreme pressure? A Yes. Referring to Claim 1, 
one of the components of the extreme pressure lubricant 
claimed is referred to as a sulphur compound ii} quantities 
sufficient to furnish 0.3 per cent to 3 per cent of corrosive 
sulphur. 

Q Is tliat the kind of sulphur compound which is dis¬ 
closed in the Prutton patent, Exhibit No. 2? A No. On 
the contrary, it is definitely different because of the cor¬ 
rosiveness of the sulphur. 

MR. LIMBACH: I ask that Patent No. 2,161,970 be in¬ 
troduced in evidence as Plaintiffs’ Exhibit No. 3. 

THE COURT: It will be received. 

(Plaintiffs’ Exhibit No. 3, heretofore idenl 
received in evidence.) 

61 BY MR. LIMBACH: 

Q Now, to continue; will you go ahead 
story as to this development program which 
in the Lubrizol laboratories previously testified to by Dr. 
Prutton as being under his direction and supervision, and 
which followed after, or which was a further development 
of, the invention disclosed in Exhibit No. 2, and which 
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led up to the filing of the application here in issue? A 
It had been a general practice in doing lubricant test work 
prior to about that time, to use so-called bench tests, 
which were tests perfonned either in glassware or with 
small metal specimens, and were of a very specific type to 
test some particular characteristic of the lubricant, rather 
than its performance. 

Our test program, on the contrary, emphasized test re¬ 
sults obtained in actual equipment where the conditions 
were maintained to represent average operating condi¬ 
tions for the type of equipment for which the lubricant 
was designed. I referred to axle tests of that type, and 
can state that in our laboratories the crankcase lubri¬ 
cants were also tested in actual operating equipment. 

On the small scale we used the single-cylinder engine 
of about one horsepower, or slightly over, as a prelimi¬ 
nary test for the lubricants which were designed for full- 
scale engine operation, and then if they proved to 
62 be satisfactory in small engines, the lubricants were 
further tested in full-scale automobile or truck en¬ 
gines, and if they were heavy-duty type lubricants, 
in diesel engines in actual use in the crankcase. 

Now, the sulphur compounds are useful as a result of 
their ability to form sulfide films, or to form non-metallic 
films by reaction with metal surfaces in two different 
types of application. One is in the gear lubricant, to pro¬ 
tect the surfaces of the gear teeth from damage under 
heavy load, and also in connection with engine lubrication 
—crankcase lubrication—to protect the bearing metals, 
and particularly those of the so-called corrosion-sentitive 
type, from damage due to corrosive materials developed 
in use, either from deterioration of the lubricant itself, 
or from products of combustion of fuel. 

In that case, a theory explaining how the bearing metals 
are protected assumes that the sulfide film acts as a bar¬ 
rier to prevent contact of the corrosive materials with 
the metal surface. It had been assumed, and it was fairly 
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generally believed, that a material which wjjs capable of 
forming such a film would be removed by an agent such 
as a detergent which functioned to keep metal surfaces 
clean and prevent deposits from forming on them. 

We were surprised to find that in the cash of sulphur 
compounds of a particular type and in particular 

63 amounts there was evidence that the film had not 
been destroyed by the presence of a detergent. 

Q Was that an expected or an unexpected result? A 
That was an unexpected result. 

Q Why? A The particular test that I have in mind 
is one running the rear axle of a Chevrolet, and the shock 
test, which I have described, where we had learned that 
the gears would fail at the time the shock load was ap¬ 
plied unless materials were present which were capable 
of forming a protective film on the surface. 

In this particular test we included, along with the ma¬ 
terials capable of forming a film to protect the gears from 
damage at the application of the shock load, a detergent 
material, and were surprised to find that the gears did not 
fail, that the teeth surfaces were still protected from 
damage by that type of load even in the presence of the 
detergent. 

Q Will you go ahead, then, and trace the further 
development of this research program, as it grew and 
eventually matured in the application which is here at 
issue. A From tests run in internal combustion engines 
of the types that I have referred to, where the combina¬ 
tion, the same type of combination, was tested—a sul¬ 
phur-containing compound with a specified, particu- 

64 lar degree of reactivity, and in a particular amount, 
in the same lubricating composition, with a deter¬ 
gent—it was found to protect corrosion-sensijtive bearing 
metals from corrosion during use, and at the same time 
to prevent deposits forming on the parts in the combus¬ 
tion chamber, such as the piston surfaces anfi the piston 
ring surfaces. 
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We found that of those materials even more effective 
, corrosion protection was obtained, and even better pre¬ 
vention of deposits during use, if the sulphur compound 
also contained phosphorus, and particularly so if all three 
elements—sulphur, phosphorus, and a metal—are present, 
so long as the sulphur reactivity, and particularly the 
i amount of sulphur of a particular reactivity, were con¬ 
trolled. 

Q How regularly did Dr. Prutton call at the plant to 
go over with you and the other workers in the laboratory 
this research program? A Well, he normally, or, rather, 
i regularly would be there at least once a week, frequently 
in between, during the period when he was acting as a 
I research consultant for the Lubrizol Corporation, and then 
as I have said earlier, for a period during the war he 
had the duty of a full-time research director for the cor¬ 
poration. And during that time he was in the Lubrizol 
laboratories every day—every working day. 

! Q Will you describe in a bit more detail the pro- 

65 cedure followed in carrying out this research pro¬ 
gram, how the "work was laid out, by whom, how 
it was done, and how the data was assembled, how it was 
evaluated, and how the various progressive steps were 
taken? A In general, the laying out of a program for 
i additional test work would take place during meetings of 
i two or more persons, including Dr. Prutton and myself, 
our chief chemist, Dr. Asseff, the head of our mechanical 
laboratory, Mr. Willey. At these meetings the test re¬ 
sults that had accumulated since the previous meeting 
would be reviewed, the significance of them discussed, and 
as a result of the information gained, we would modify 
or lay out a new program of test work. 

Q Did that program contemplate a repeated series of 
tests on the same compound in different equipment, or how 
! were the details of the test program varied A Princi¬ 
pally in the compositions to be tested. For the most part, 
the test procedure was fixed. In other words, standard 
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tests of the type I have described were used for the test 
work, and the variation in the program consisted prin¬ 
cipally of the selection of the particular lubricating compo¬ 
sition to be tested. 

Q You say that you followed closely the entire pro¬ 
gram which led up to the filing of the application in issue. 
A Yes. 

66 Q And you are familiar with the subject mat¬ 
ter claimed in this application as we have discussed 

it here this morning? A Yes, X am. 

Q And what can you say as to whether or not any of 
the results secured by that test program on the lubricants 
of this application were unexpected? In other words, 
were you surprised at any time over the resul ts secured 
by the use of this combination? A Yes. There were two 
particularly surprising results that came to light as a re¬ 
sult of this program. One I have already referred to is 
the surprising fact that when a sulphur compound of a 
particular type of reactivity, and in the proper propor¬ 
tions, proper amounts, was used in a gear lubricant, its 
effectiveness to protect the gear teeth surfaces against dam¬ 
age from shock loads was not destroyed by the presence 
of the detergent. 

A later and even more surprising result, or equally- 
surprising result, was the discovery that certain selected 
compounds of sulphur-containing compounds of that type, 
when used with a detergent, actually produce^ a compo¬ 
sition which prevented deposits from forming, jto an even 
more desirable degree than was accomplished by the use 
of the detergent alone. 

Q Tn other words, the detergency effect of the 

67 detergent seemed to have been improved, is that 
right? A That’s right. 

Q Is that another way of saying the same thing? A 
Yes. 

Q Was what you have just said true with regard to, 
broadly, the combination of a detergent and sulphur com- 
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pounds, or was it true only of certain types of sulphur 
compounds? A It was true only as to certain types of 
sulphur compounds, and only when they were used in cer¬ 
tain proportions. 

Q And were those sulphur compounds and the quanti¬ 
ties thereof within the definition of the invention as de¬ 
fined by the claims, for example, Claim 8, which we have 
been referring to here today? A Yes. 

Q And what relationship did the metal, or did the phos- 
i phorous and metal-containing compounds have to these 
unexpected results about which you have just been talk¬ 
ing? A This is repeating what I have already said. 

Q I just want to make sure that I have it in the record. 
I didn’t remember your saying it. A That improved re¬ 
sults were obtained when phosphorous was also present 
in the selected sulphur compounds, and the results were 
further improved when both phosphorous and the metal 
were included in the sulphur-containing material. 

! 6S Q Was this invention, as designed in Claim 8, 
ever commercialized by your company? A Yes. 

Q In the preparation for this trial I asked you to go 
through the company records and provide us with an esti¬ 
mate of the approximate number of gallons of finished 
lubricants that have been manufactured in this country’, 
using addition agents or concentrates which fall within 
the claims with which we are here concerned. Have you 
| done that? A Yes. I would modify what I have done 
; slightly, as compared to what you have said. I have here 
a compilation showing the number of gallons of concen¬ 
trate sold by the Lubrizol Corporation, which when used 
in the recommended amounts, recommended proportions, 
i with mineral lubricating oil, would produce lubricating 
compositions of the type claimed by Claim 8. 

Q And how many gallons would that be? A It would 
be in excess of 530 million gallons, finished lubricating 
oil. That is, if each of the concentrates of this particu¬ 
lar type which have been sold by the Lubrizol Corporation 
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were used in recommended fashion—and it is safe to 
assusme that they were used in that way—53Q,990,000 gal¬ 
lons of oil would have been produced. 

Q Approximately how many different concentrates 
were sold, from which that amount of commercial oil 

69 was, presumably, produced? A Without stopping 
to count, I think the list I have hejre would be 

about twenty. 

Q In your development of that commercial business, 
have you had occasion to work with a wide variety of 
sulphur compounds which fall within the definition of the 
claims here in issue, or, rather, which can be used in such 
quantity as to satisfy these claims? A As compared 
with the total number of organic sulphur compounds, 
which would be readily available, the number would be 
relatively small. 

Q How do you go about selecting a sulphur compound 
for use in a lubricant in accordance with this invention? 
As a chemist, how would you go about doing that? A I 
think, actually, it has been done by accumulating experi¬ 
ence. 

Q Could you take the specification of the application 
here in issue, and by following what it says, select the 
proper sulphur compounds for use? A Yes. 

Q How would you do it? A I would use one of the 
types of compounds that are listed in that application, and 
make a finished composition which would contain more 
than the amount of—contain a total sulphur content 

70 more than the .01 per cent specified a^ the amount 
which should react at 250 degrees. I would then 

run the test at 250 degrees, to be sure that enotigh material 
were present to furnish that amount of sulphur which 
would react at that temperature. I would then run the 
test at 100 degrees centigrade to determine whether the 
surphur which would react at that temperature is below 
the .001 per cent specified in the claims, and if I found it 
were too high, I would do one of two things, either modify 
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the process by .which the material had been prepared in 
the first place, or treat it by one of the methods disclosed 
in the application for modifying reactivity, for reducing 
reactivity, so that the too-active sulphur would be removed. 

Q In your opinion, is that a logical procedure which 
one would follow from the application, or is it a procedure 
which you would follow only because of your close familiar¬ 
ity with the subject matter? A It is entirely logical and 
practical procedure, because the accumulated experience to 
which I have referred is stated in the application in just 
the way I have related it to you in answer to your ques¬ 
tion. 

MR. LIMBACH: You may cross examine. 

THE COURT: May I inquire how long counsel feel 
it will require to complete this. 

i MR. LIMBACH: We can finish by four-thirty, Your 
Honor, unless Mr. Schimmel is too long. 

1 71 MR. SCHIMMEL: I don’t propose to take much 
time. 

THE COURT: Do counsel desire to make oral argu¬ 
ment following the presentation? 

i MR. LIMBACH: If Your Honor desires it. I would 
be very happy to. We can do that either this evening or 
tomorrow morning. 

MR. SCHIMMEL: I would prefer to submit it on brief, 
Your Honor. I would like to get away this evening. I 
am supposed to be in New York tomorrow. 

THE COURT: I have no preference in the matter. I 
won’t raise the point now. 

MR. LIMBACH: I would prefer oral argument, be¬ 
cause in a case of this kind, Mr. Schimmel, the matter is 
so complex that it would seem to me that the plaintiffs 
would be put under considerable handicap if the Court 
should be required to wait for any substantial length of 
time before reaching a decision. 

Much of the information in connection with patent cases 
of this kind is developed at the trial, and is entirely lost 
if you wait over and submit the case on brief. Therefore, 
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I would much prefer oral argument if it can be arranged 
at your convenience. 

THE COURT: Do you contemplate submitting the en¬ 
tire case on oral argument; written briefs not being 
submitted ? 

MR. LIMBACH: That is right, sir. 

72 Would you prefer written briefs, Youij- Honor? 

THE COURT: I think that briefs should be 
submitted in a matter involving a record of this sort. 
Oral argument, and subsequent filing of briefs. 

Cross Examination 
BY MR. SCHIMMEL: 

Q Dr. Smith, you are familiar with this Prutton appli¬ 
cation, I presume ? A The one that is in issue ? 

Q The one in suit here. A Yes. 

Q Is it your opinion that every compound listed here 
as an inhibitor is within the reactivity test disclosed? A 
Tt would depend upon its method of preparation. 

Q In other words, you can’t use every compound listed 
as a compound, is that correct? A The mere naming of 
the compound does not define its reactivity. 

Q So that, in your opinion, if one were to take the 
compounds listed and add them to the lubricating oil, you 
wouldn’t know whether you w T ere infringing the claim or 


not, would you? A No would be my answer to that ques¬ 
tion ; that is not so. 

Q I don’t understand whether you mean “no.” 
73 A Ask me your question again. I woqld say no 
to the question I understood you to ask. 

Q In your opinion, would one taking this specification, 
taking a compound listed in it as a corrosion inhibitor, 
and adding it to a lubricating oil, infringe Claim 8 of 
the application? A You would have to run the test to 
determine. 

Q You would have to experiment, you would say, is 
that correct? A That isn’t what I define as experi¬ 
mentation ; that is a specified test. 
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Q You would have to do something other, would you, 
than use just the compound listed? A In order to know? 

Q Yes, in order to know whether or not you would be 
infringing the claim. A You would have to run the test. 

Q When you testified that there were only a small 
number—relatively small number—of the sulphur com- 
i pounds available that would respond to this test indicated 
1 in the application, you were referring also to the com¬ 
pounds listed in this specification, were you? A I am not 
sure I understand your question. 

Q I think you testified that there were only a relatively 
small number of sulphur-containing compounds that 
i 74 respond to the tests that are described here—the 
reactivity test. A Capable of responding. 

Q Does that apply to the compounds disclosed here, 
that there are only a relatively small number of these 
which will respond to that test? A No. 

Q What is the relationship as to these compounds, if 
i we may know? A These compounds, if properly pre¬ 
pared, will, all of them, produce composition as claimed. 

Q Do you know whether the application says that? A 
I believe it does. At least it implies it. 

Q Do you think you could find it? A Yes. (Pause) 

! It is in the section relating to inhibitor. 

Q They begin on page 18. A Well, on page 24, just 
below the indented portion, is this statement, beginning 
line 15: “The sulphur activity of the sulphur-containing 
inhibitor formed by method (a), (b), or (c), which are 
methods for producing materials suitable for use in this 
type of composition, may be controlled by treatment of 
the final product with solutions of alkali sulfides, or poly- 
sulfides.’ 9 

Q May I refer you to page 22 of that same ap- 
75 plication, and specifically direct your attention to 
Table No. 17 there. Would you mind reading that? 
A This is page 22? 

Q Page 22, under Table No. 17. A “Sulfurized, un- 
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saturated esters, such as those disclosed in IT. S, Patent No. 
2,113,810.” 

Q Is there any indication there that they have to be 
treated other than what is specified in the patent? A 
Not at that point. 

Q Next, sub-paragraph 2. Would you mind reading 
that? It is on the same page. A “Sulfurized materials 
disclosed in U. S. Patent No. 2,218,132.” 

Q Is there any indication there that you h^ve to treat 
those materials in any way? A Not at that point. 

Q Do you have a copy of 2,161,970 there—Patent? 
That’s the Miller patent, about which you testified that 
it did not disclose the type of sulphur compounds used 
as those used by Prutton, I believe, is that correct? A 
That’s correct. 

Q I direct your attention specifically to page 2 of 
that patent, example 1. A Yes. 

Q Line 7: in which the statement appears, “Sulfurized 
pine oil.” You have No. 2,161,970A Yes, 
76 2,161,970, page 2. 

Q Yes, example 1 on column 2. A Y4s. 

Q Line 7. A “To this is added 6 per cent of a sul¬ 
furized pine oil.” 

Q Does that mean anything specific to you, “sulfur¬ 
ized pine oil?” A Pine oil is specific, but sulfurization 
isn’t. 

Q Is not? A No. 

Q Would you compare that, if you don’t mind, with 
the statement in the application on the bottom of page 
23? A Where? 

Q At the bottom of page 23, number 9, “feulfurized 
pinene, containing about 15 per cent of sulphur J” Would 
sulfurized pinene be similar to sulfurized pine oil? A 
Pinene is one of the components of pine oil, thaii’s right. 

Q Would you say it is the principal component? A 
Probably, in most commercial use, yes. 

Q So when you say sulfurized pine oil, yoi^ wouldn’t 
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know what you would mean? A Pinene is the principal 
constituent in turpentine. I doubt if it is in the pine 
oil. 

77 Q I think the dictionary will define pine oil as 
true turpentine. A That’s right. 

Q I just want to get your feeling of what sulfurized 
pine oil is with respect to pinene. If pinene is the prin¬ 
cipal constituent of turpentine, and turpentine is pine oil, 
! would you, as an expert, know that the sulfurized pine oil 
and sulfurized pinene would be essentially the same thing? 
A If you are asking me, Can you take pine oil, any old 
pine oil, and sulfurize it and produce the same thing as 
though you started with pinene and sulfurized it in par¬ 
ticular fashion, I would say no—can’t be sure. 

Q When you say “particular fashion,” you mean with 
respect to containing 15 per cent sulphur, I suppose? A 
No, the method of preparation and treatmnet. 

Q I don’t see any listed there on page 23, any par¬ 
ticular methods of preparation or treatment. It merely 
says sulfurized pinene. A That’s right. 

Q So you are going to modify it by saying that it 
has to be particularly treated or prepared. A If you 
: want to have two compositions that are exactly the same, 
i behave the same, just the fact that they are sulfurized 
does not necessarily make them so. 

Q Let’s look at the same patent, example 2, 
: 78 column 2, line 38, in which he speaks of using 
about 30 per cent of the sulphur compound made 
by heating two parts of chlorinated parafine wax with 
one part of sodium polvsulfide. And I’d like you to 
compare that with page 24 of Prutton’s specification. A 
In what way? 

Q The paragraph in the middle of the page, indented 
i under (b); would it be your opinion that those would be 
the same thing? A The example 2 in the patent that 
you are asking me to look at is the preparation of a 
material by the process described in item (b) on page 24 
of the application. 
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Q That is, that example 2 describes halogination of 
an organic compound and subsequent reaction of the 
haloginated compound with an alkalated polysulfide. A 
That’s correct. 

MR. SCHIMMEL: That’s all. 

Redirect Examination 

BY MR. L1MBACH: 

Q Dr. Smith, is it possible to take an organic material 
like pine oil, pinene, an ester, or an unsatur^ted hydro¬ 
carbon, and sulfurize it and by controlled conditions of 
sulfurization, or treatment, arrive at a product which is 
in one instance corrosive, as per the Miller patent, and in 
another instance non-corrosive and possessing the 
79 desired reactivity called for by the Prutton applica¬ 
tion ? A That is correct. 

Q And would you say that with the teaching in the 
Prutton specification, to which you have referred on direct 
examination, plus a certain amount of knowledge which 
we, I think, necessarily have to impute to those skilled 
in the art, wx>uld you say that if a chemist ]vere given 
the job to make a corrosive sulphur compound according 
to the Miller patent, he would have any difficulty doing 
so? A No, he would not. 

Q Do you think that with the Prutton specification be¬ 
fore him, the chemist would have any difficu 
the sulphur compound of controlled reactivity 
by Prutton ? A No, he would have no trouble. 

MR. LIMBACH: That is all, Your Honor. 

Thank you, Dr. Smith. 


Peter A. Asseff 
• • • • 

Direct Examination 
THE CLERK: Will you give your name, please. 


ty making 
called for 
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THE WITNESS: Peter A. Asseff. 

80 BY MB. LIMBACH: 

Q What is your occupation, Dr. Asseff? A I 
am a chemist. 

Q What is your academic background, first? A I 
have a doctor’s degree in chemistry from Case Institute 
of Technology, and I have had about fourteen years ex¬ 
perience in the line of lubrication chemistry. 

Q What is your present job? A I am chief chemist 
in the research laboratories of the Lubrizol Corporation. 

Q How long have you had that job? A Oh, approxi¬ 
mately eight to ten years, I would say. 

Q Did you have that job in 1938? A Yes. 

Q Are you familiar with the research program of the 
company, which eventuated in patent No. 2,318,629 here 
in evidence as Plaintiff’s Exhibit 2? A I am. 

Q Tell me something about it so that the Court may 
have a picture of what took place in the laboratory of 
the Lubrizol Corporation in the working out of this re¬ 
search program which was finally put down and patented 
in this patent. 

MR. SCHIMMEL: Can’t we shorten this? I will con¬ 
cede that he will confirm everything that Dr. Smith 

81 says with respect to that particular operation. 

MR. LIMBACH: In every respect ? 

MR. SCHIMMEL: In everv respect. 

MR. LIMBACH: All right 

MR. SCHIMMEL: I don’t see any point in going 
through the same thing over and over again. 

MR. LIMBACH: I was going to go through the same 
testimony with regard to the program which followed this 
invention and led up to the application. 

MR. SCHIMMEL: It is all the same thing. 

THE COURT: Is it cumulative testimony? 

MR. LIMBACH: I wanted to be sure that there was 
no lack of corroboration, Your Honor. 

MR. SCHIMMEL: I won’t raise that. 



71 A 


MR. LIMBACH: It is stipulated, then, that if Dr. 
Asseff were questioned along the same lines as were Dr. 
Prutton and Dr. Smith, as to the development program 
which led up to the filing of the application which re¬ 
sulted in 2,318,629, and were also questioned as to the 
development program which was followed at the company, 
and which led up to the filing of the application here at 
issue, the statements of Dr. Prutton and Dr. Smith would 
be fully corroborated. 

MR. SCHIMMEL: Yes. 

BY MR. LIMBACH: 

Q Are you familiar, Dr. Asseff, witji the prod- 
82 ucts which the company makes and sells? A I am. 

Q Do you know whether this lubricant about 
which we have been talking here all day, and which is 
covered by Claim 8, for example, of the application issue, 
has ever been sold commercially by the company? A 
Yes, I know it has been. 

Q Do you know whether it has been sold ^n quantity 
or just in small amounts? A I would say in very large 
quantity. 

Q And has that sale extended over a period of years, 
or a period of months or weeks? A A period of years. 

Q In connection with the development of those com¬ 
mercial products, did your laboratory have an occasion to 
study a large number of sulphur compounds in determin¬ 
ing their usefulness in lubricants of the character under 
consideration? A We did. 

Q Are you familiar with the application with which 
we are here concerned ? A Yes, I am. 

Q How do you go about selecting a sulphuij compound 
which would be of utility in this particular lubricant, so 
that the ultimate composition would have sulphur 
S3 in the right amount and in the proper degree of re¬ 
activity, as called for by the claims? A We would 
employ the test described for evaluating products of this 
type, to determine whether or not the sulphur met the 
specifications as regards to quantity and activity. 
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Q Would you think a chemist would have any difficulty 
in selecting sulphur compounds useful for this purpose? 
A No, I don ’t think he would. 

Q Once given the directions as to how to select them, 
and once having pointed out the critical limits of reactivity, 
those factors having been determined, the determination 
of compounds which fall within and without that range 
would not be difficult, is that right? A That’s correct. 

Q Reference has been made to patent No. 2,161,970, 
which is here in evidence as Plaintiff’s Exhibit 3, and 
which refers to an example, No. 1, which occurs in the 
second column on page 2, as containing sulfurized pine 
oil. That patent goes on to say that in order for a sulfur 
compound to be useful in that invention, it shall be such 
that the sulphur is corrosive. Is that right? A Yes. 

Q Then from the testimony of Dr. Smith, which you 
i have just heard, you will recall that in the Prutton 

84 application here at issue there is reference to sul¬ 

phurized pinene as an example of a sulphur com¬ 
pound which is of utility in the present invention. Is it 
possible to take a single organic compound, such as pine 
oil, or a hydrocarbon, an ester, or an unsaturated hydro¬ 
carbon, and treat it with a sulfurizing agent, and in one 
instance end up with an end product in which the sulphur 
is corrosive, as per the Miller patent, and on the other 
hand end up with an end product in which the sulphur 
has the specified degree of activity as per the Prutton 
application? A Yes, it is possible, 
j Q Would you have any difficulty in following the 
teachings of the Prutton application in the preparation 
of a sulfurized pine oil, or sulfurized pinene material 
which would be of utility in making a lubricant of the 
Prutton application? A No, I wouldn’t. 

MR. LIMBACH: That is all. 

MR. SCHIMMEL: No questions. 

• • • • 
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MR. SCHIMMEL: I would like to formally submit in 
evidence, Your Honor, the folder that is on your desk as 
Defendants 7 Exhibit No. 1. That contains all the refer¬ 
ences that were used in the Patent Office against the in¬ 
stant application, plus the Examiner’s statement to 

85 the Board of Appeals, and his reply on submission 
of the affidavits, and the decision of the Board itself. 

In addition to that, I would like to offer in evidence 
Patent 2,109,779, as Defendants’ Exhibit No. 2; Patent 
2,191,996 as Defendants’ Exhibit No. 3; Patent 2,063,629 
as Defendants’ Exhibit No. 4. As I indicated in my open¬ 
ing statement, these are only in the event that the plain¬ 
tiff was permitted to antedate the references hsed in the 
office, because there has been no contention that these 
references in the Office didn’t meet this particular inven¬ 
tion, no contention at all. They were essentially conceded 
to have what was claimed in this particular case. 

MR. LIMBACH: I should like to make mv position 
clear, Your Honor. I take the position in proceedings of 
this kind that all of the evidence should be admitted in 
order that there may be a prompt, complete, and final 
determination of the question of patentability, apd in keep¬ 
ing with that position, I am perfectly willing to have these 
additional patents submitted as exhibits for whatever 
bearing they may have, provided Mr. Schimmel will indi¬ 
cate in writing prior to the oral statement, or prior to my 
brief, those portions of those patents upon which he ex¬ 
pects to rely. 

The reason for this statement is that it is a well known 
rule, of course, referring to the recent decision, that pro¬ 
ceedings under 4915, such as this, is n<i mandate 

86 to the Commissioner which must be obeyed posi¬ 
tively, and a patent issued to the defendant because 

the Commissioner can always pick up art, and cit^ it, -which 
was not cited during prosecution of the application pre¬ 
viously or before the District Court. And what I would 
like to do is to get an early determination on all of the 
questions as promptly as possible. 
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MR. SCHIMMEL: If the Court wishes, I can give a 
brief resume of why each of these patents is being used, 
i Probably that will help Mr. Limbach. 

MR. LIMBACH: That would be satisfactory, a brief 
resume of what portions of the patent you consider to be 
the important disclosure. And at this point, before I close, 
Your Honor, I would like to have the record clear that 
! at no time during these entire proceedings, and at no time 
during the Patent Office proceedings have we ever conceded 
that any of the references of record, or any of the patents 
I that Mr. Schimmel has now brought in—and I may say, 

I for the Court’s information, that I am familiar with those 
patents, and have studied those patents before today—in 
! none of those patents do we concede that there is any 
anticipation, whatsoever, of the claims in issue. 

MR. SCHIMMEL: In the first place, each of these 
patents has an effective date before 1938. Patent No. 
2,191,996 has a date of November, 1936. 
i MR. LIMBACH: Why don’t you write this out, 

i 87 Mr. Schimmel, and give it to me. 

MR. SCHIMMEL: If the Court prefers it that 
way, I can submit a memorandum of the particular por- 
i tions of the patent that I think are pertinent to the issues 
i of this case, and submit a copy to Mr. Limbach. 
i THE COURT: I think that would probably be part 
of your entire presentation, would it not—your brief? 

MR. SCHIMMEL: Yes, in the brief. Of course, Mr. 
Limbach would want it earlier. 

MR. LIMBACH: Yes, I would need that, Your Honor, 
to prepare my brief. 

(Folder referred to, containing Patent Office references, 
I and Patent No. 2,109,779, Patent No. 2,191,996, and Patent 
i No. 2,063,629 were marked Defendants’ Exhibits Nos. 1, 2, 
3, and 4, respectively, and received in evidence.) 

THE COURT: It is nearly half-past four. It would 
consume some time to do all this now. If counsel for the 
i plaintiffs desires to obtain this memorandum that you have 
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indicated that you are willing to give to him before he pre¬ 
pares his brief, then that will be done. 

MR. SCHIMMEL: I will do that, yes, sir. 

THE COURT: That will be the first step in the prepa¬ 
ration and submission of the briefs: Submit this data to 
counsel for plaintiff. Then counsel for plaintiff, prepare 
the brief and serve a copy on the defendant, and 

88 submit the same to the Court, and the defendant 
will do likewise. 

MR. LIMBACH: What is your desire as to oral argu¬ 
ment, Your Honor? 

THE COURT: I don’t believe we want to 
argument tonight. I would be glad to hear 
has to say preliminary to the filing of the 
matter of this sort, I think it would be well 
done. 

So I would say that we will set this for tomorrow morn¬ 
ing at ten o’clock, and counsel can submit the matter orally 
at that time. 

Does counsel have any views on the matter of limitation 
of argument ? 

MR. SCHIMMEL: I am just wondering wh^it particu¬ 
lar thing Mr. Limbach wanted to argue about. 

THE COURT: I don’t know. 

MR. SCHIMMEL: I am at a loss to understand, in 
view of the fact that on all this antedating evidence the 
Court has ruled. 

MR. LIMBACH: To answer your question, l^lr. Schim- 
mel, would be to say, what would I write my b^ief about. 
The Court, I understood, desired a recapitulation orally 
of the case at this time, sort of a summing dp of our 
position, and a summing up of your position. 

THE COURT: The Court is agreeable to the presenta¬ 
tion of oral argument, if counsel desires tp make it. 

89 I don’t want to foreclose counsel on either side from 
presenting anything he sees fit to present. | 
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MR. LIMBACH: May I talk to Mr. iSchinimel about 
this, and we will advise your clerk in the morning. 

I am suggesting that, because Mr. Schimmel says he 
wants to leave town tonight. 

MR. SCHIMMEL: Yes, I would like to get away to¬ 
night some time. 

THE COURT: I like to accommodate counsel. We had 
i no way of knowing when we started this case how long 
! it would consume. You can proceed in that manner, and 
notify the clerk in the morning. I suggest that you do 
that at as early an hour as possible. 

MR. LIMBACH: Y"ou will know at eight-fifteen. 

THE COURT: It will have an effect on the assignment 
tomorrow. Of course, if counsel returns, we can discuss 
the time for the filing of briefs at that time. However, 
if counsel does not come back, the developments are such 
that if you don’t return to Court tomorrow, it might be 
i well to agree on a time for the filing of briefs, following 
receipt of the memorandum. 

MR. LIMBACH: Following receipt of the memo¬ 
randum and the transcript. What is your desire as to 
how much time I should have after receipt of the tran¬ 
script? 

i THE COURT: Would two weeks be sufficient? 

• • • • 

93 Proceedings 

THE COURT: The first matter is the proposed 
findings of fact in the case of Prutton versus MarzalL 

MR. NELSON: That is the case on which you handed 
! down a memorandum decision on March 8. 

We agree on the proposed findings by counsel for the 
defendant, solicitor of the Patent Office, but we would like 
to add one additional finding, and that is taken from the 
words of Claim 8 before the Court. 

MR. SCHIMMEL: If Your Honor please, we object 
I to this finding on these grounds: First, that it is negative 
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in character, and, second, that if this finding is made, it 
will be inconsistent with and at variance with finding num¬ 
ber twelve, because it seems to us the decision of the 
Court for the defendant is based on the facts set forth in 
finding twelve. To have held for the defendant must be 
against this finding. 

THE COURT: What is the answer of counsel to that! 
It would seem that that is apparently correct. 

MR. NELSON: We would like to simplify the issues 
on appeal. I think it will be conceded by the other side 
that this statement is true, no prior patent ishows this 
critical limitation as to the sulphur-containing inhibitor, 
as I understand it, in reactivity tests. 

We can make it so much simpler if we go up on 
94 an appeal, to show that here is a critical limitation 
which isn’t in the prior art. If it is, we wouldn’t have 
any standing. If it isn’t, it makes the record so much 
simpler. 

MR. SCHIMMEL: Incidentally, Your Honor, we don’t 
concede that. 

MR. NELSON: You don’t concede that this limitation 
is not in the prior art! 

MR. SCHIMMEL: We don’t concede that. We say it 
is absolutely necessary to the Asseff disclosure, for ex¬ 
ample, because if the identical compound is used, it must 
have the sulphur in amount and form to meet this test. 

This finding, it seems to me, would be perfectly fine 
if the decision had been the other way, but not where 
the decision is for the defendant. 

MR. NELSON: If the decision states that the claims 
are not patentable, it could still be not patentable, and 
the prior art does not necessarily contain this [1imitation. 
We agree to all the findings. It seems that the plaintiff 
is entitled to this one in his favor, so to speak. It makes 
it very clear what the issue before the Court of Appeals 
will be. 

THE COURT: The Court would have to ha)re demon- 


78 A 


strated in the first place that this is the situation. I have 
reviewed the findings and it seems to me they cover the 
situation quite fully and enable the Court to be advised 
of the situation. 

I am of theopinion that the findings in the circum- 
93 stances should be made in the form in which they 
are proposed, and the Court will so order. 

• •tt 

Filed Jan 9 1950 Harry M. Hull, Clerk 
Specification 

To all whom it may concern:— 

Be it known that I, CARL F. PRUTTON, a citizen of 
the United States and a resident of Cleveland Heights, 
i County of Cuyahoga and State of Ohio have invented 
a new and useful Improvement in 

LUBRICANT 

of which the following is a specification; the principle of 
the invention being herein explained, and the best mode in 
i which I have contemplated applying that principle so as 
i to distignuish it from other inventions. 

This invention relates as indicated to improved lubri¬ 
cants and more particularly to compounded lubricants 
which comprise a mineral lubricating oil base, the prop¬ 
erties of which affecting its use as a lubricant will be im¬ 
proved by the inclusion therein of an addition agent, or 
combination of addition agents. 

Refined mineral lubricating oils while useful over a 
wide range of applications, are, nevertheless, not satis¬ 
factory for certain uses either on account of their tendency 
to deteriorate or on account of their inability to withstand 
high film pressures or otherwise perform the lubricating 
function required. 

It is a principal object of this invention, therefore, to 
provide a compounded lubricant which while including a 
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mineral oil base has properties which cannot be secured 
by the use of mineral oil alone. 

Other objects of the invention will appear as the descrip¬ 
tion proceeds. 

To the accomplishment of the foregoing and related 
ends, said invention then comprises the features here¬ 
inafter fully described and particularly pointed out in the 
claims, the following description setting forth in detail 
certain illustrative embodiments of the invention, these 
being indicative, however, of but a few of the various 
ways in which the principle of the invention may be em¬ 
ployed. 

Broadly stated, the compounded lubricating composition 
of this invention may be defined as comprising a hydro¬ 
carbon oil, such as a mineral lubricating oil, the ability 
of which to more fully perform the lubricating function, 
under a wide variety of conditions, is, in pirt at least, 
dependent upon the combined presence therein of a com¬ 
ponent functioning as a detergent and either combined 
therewith or separately, a form of sulphur or selenium 
which is reactive within a particular range and which 
functions as an inhibitor. 

The OH Base 

The primary component of my improved lubricating 
composition is a hydrocarbon oil such as mineral lubricat¬ 
ing oil. In certain embodiments of my invention it is con¬ 
templated to prepare a concentrate which is de signed how¬ 
ever to be used in preparing a final blend f or use, and 
which contains a major proportion of hydrocarbon oil. 
The concentrate may contain less than a major amount 
of hydrocarbon oil, or alternatively the hydrocarbon oil 
may be entirely omitted from the concentrate. 

In its principal embodiment, however, my ijnproved lu¬ 
bricant will consist primarily of a hydrocarbon oil such 
as a mineral lubricating oil or synthetic ljiydrocarbon 
lubricating oil. Since my invention may perhaps be de- 
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fined as the provision of particularly identified materials 
for use in improving lubricating oils to which they are 
added, the oil base may be any oil which may be used as 
a lubricating medium. 

A large field of use for lubricants of the character to 
which my invention relates is in internal combustion 
engines such as the spark-ignition and Diesel types. It is 
desirable to use for this purpose an oil base which has a 
high viscosity index, for example, above 55 on the Dean 
and Davis scale, and preferably above 75. It is many times 
advantageous to use an oil base having a viscosity index 
of 100 or more. 

In order to obtain such high V. I. oils from Midcontinent 
and Coastal crudes, it is essential to subject them to rather 
drastic solvent extraction methods. Even when such oils 
are derived from Pennsylvania crudes, there is a distinct 
advantage in using such drastic refining methods. 

Such highly refined oils, and particularly those having 
a high viscosity index which have been thus drastically 
refined, while generally improved by such refining, never¬ 
theless have an increased tendency to be corrosive to cer¬ 
tain sensitive metals such as are used for bearings. While 
the amount of engine deposits formed by such highly re¬ 
fined oils may be reduced by such refining methods, the 
character of such deposits may become more objectionable. 
For example, the character of carbon deposits from dras¬ 
tically refined oils is frequently extremely hard. 

The viscosity of the oil base used will depend on the 
type of service for which the lubricant is designed. In 
general, a compounded lubricant made in accordance with 
my invention should have a viscosity for a particular use 
which is the same as that viscosity of a plain mineral 
lubricating oil used for the same purpose. For example, 
for most internal combustion engines of the usual auto¬ 
motive type, the viscosity will be within the S. A. E. 10, 
S. A. E. 20 and S. A. E. 30 ranges; while for heavy-duty 
and aviation engines higher viscosity ranges are sometimes 
used, for example the S. A. E. 40 and S. A. E. 50 ranges. 
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Throughout the following description of my] invention, 
reference will be made to certain components w)iich should 
l>e present in the oil base to provide the improvements to 
which this invention particularly pertains. It is to be 
understood that the composition as made up fir commer¬ 
cial use may, on occasion, desirably contain buch other 
conventional addition agents as are not incompatible with 
those to which this invention relates. Thus thire may be 
used in the finished blend, not only the characterizing com¬ 
ponents of this invention, but also conventional pour point 
depressors; extreme pressure additons, etc. 

The Addition Agents 

As previously indicated my invention is concerned with 
lubricating compositions charactized in that they con¬ 
tain both a detergent and a form of sulphur ok* selenium 
which is reactive with a particular range and which func¬ 
tions as an inhibitor. 

These may all be present in a single molecul^, or alter¬ 
natively the detergent and inhibitor may be present in 
separate compounds. 

The use of separate compounds will generally be some¬ 
what more convenient since in this way it is usually easier 
to properly adjust the required reactivity of the sulphur 
or selenium containing inhibitor. 

I shall, therefore, first describe the separate detergents 
and inhibitors which may thus be used in combination, 
and then give a few examples of the manner in which both 
components may be incorporated in a single molecule and 
both required effects in the final lubricant secuted by the 
addition of only a single compound. 

The Detergents 

By the term detergent, I mean to include {hose ma¬ 
terials which when added to a hydrocarbon lubricating 
oil will reduce the amount of deleterious deposits formed 
in an internal combustion engine when the oil is used as 
a crank case lubricant. 
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Examples of such materials are stable oil soluble metal 
containing organic compounds in general, and more par¬ 
ticularly such compounds which contain the -XM radicle 
where M is a metal, and X is an element of the class con¬ 
sisting of oxygen, sulphur, and selenium. It will be noted 
i that these three elements are members of Group VI of the 
Periodic Table, oxygen being the first member of this 
group, sulphur and selenium being the next two members 
in the right-hand column of such group. In other words, 
these are the first three non-metallic elements of Group VI. 

The XM radicle in such detergents may be in the form 
! of the —C-X-M radicle, such as in the metallic alcoholates, 
iphenates, carboxvlates, and the corresponding thio com¬ 
pounds. Or it may be in the form of the Y-X-M radicle, 
where Y is an acid forming element, such as in the salt- 
esters of sulphuric and sulphurous acids and the corre¬ 
sponding thio acids; and in the salts of phosphonic, phos- 
Iphinic, sulphonic, and sulphinic acids, and the correspond¬ 
ing thio acids. Additional examples of such detergents 
| are the corresponding compounds derived by substituting 
arsenic for phosphorus, and selenium for sulphur. 
Compounds of this tvpe have the general formula:— 

R (n-2a-b) XaY (X'M) b 
Where: 

R is a radicle selected from the class 
consisting of R'- and R'-X"-, in which 
R' is an organic radicle, 

X, X' and X" are the same or different elements 
of the class consisting of oxygen, sulphur and se¬ 
lenium: -X when present being connected to Y by 
a double bond, 

M is a metal, 

Y is an acid-forming element, 
n is the valence of Y, 
a is an integer which may be zero, 
b is an integer which is at least one 
(n-2a-b) is at least one. 
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The organic radicles which, for example, are included 
within the scope of R' in the above formula are such as 
the following:— 

Table No. 1 

I. Hydrocarbon radicles: 

A) Alkyl radicles 

Amyl (n, iso, sec. and tertiary) 

Lauryl 

Cetyl 

Carnaubyl 

Ceryl 

Montanyl 

Mellisyl 

Myricyl 

Lacceryl 

Psyllicyl 

B) Aryl radicles 

Phenyl 

Xenyl 

Naphthyl (alpha- and beta-) 

Anthracyl 

Phenanthryl 

C) Cyclo-alkyl radicles 

Cyclopentyl 

Cyclohexyl 

Cycloheptyl 

Cvclohexyl-cyclohexyl 

D) Alkylated aryl radicles 

Radicles formed by the alkylation of aryl 
radicles, such as those listed above (B), 
with any of the alkyl radicles, e. g. those 
listed above (A), or with any of the fol¬ 
lowing :— 

Methyl 

Ethyl 
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Propyl (n-, and iso-) 

Butyl (n-, iso- and sec-) 

Specific examples of alkylated aryl 
radicles are as follows:— 

Cresyl 

Xylyl 

Trimethyl-phenyl 

Ethyl-phenyl 

Tetra-ethylphenyl 

t-Amyl-phenyl 

Lauryl-phenyl 

Cetyl-phenyl 

Ceryl-phenyl 

Methyl-naphthyl 

Iso-propyl-naphthyl 

t- Amy 1-naphthyl 

Lauryl-naphthyl 

Cetyl-naphthyl 

Iso-propyl-xenvl 

t-Amyl-xenyl 

Lauryl-xenyl 

E) Alkylated Cyclo-alkyl radicles 

Radicles formed by the alkylation of 
cycloalkyl radicles, such as those listed 
above (C), with any of the alkyl radicles, 
such as those listed above. Specific ex¬ 
amples are:— 

Methyl-cyclohexyl 
Dimethyl cyclohexyl 
t-Amyl cyclohexyl 
Lauryl cvclohexyl 
Cetyl cyclohexyl 

F) Cyclo-alkylated aryl radicles, e. g. 

Cyclohexyl-phenyl 
Cycl ohexyl-xenyl 
Cyclohexyl-naphthyl 
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G) Arylated-alkyl radicles, e. g. 

Benzyl 
Phenyl-ethyl 
Phenyl-amyl 
Phenyl-lauryl 
Phenyl-cetyl 
Xenyl-methyl 
Xenvl-ethyl 
N aphthyl-Methyl 
Naphthyl-ethyl 

H) Cyclo-alkylated alkyl radicles, e. g. 

Naphthenyl 

Hexahydrobenzyl 

Cyclohexyl-ethyl 

Cyclohexyl-amyl 

I) Arylated cyclo-alkyl radicles, e.g. 

Phenyl-cyclohexyl 

Xenyl-cyclohexyl 

Naphthyl-cyclohexyl 

J) Mixed radicles, e. g. 

Methylcyclohexyl-phenyl 

Amylcyclohexyl-phenyl 

Cyclohexyl-cresyl 

Cyclohexyl-xylyl 

Cyclohexyl amyl-phenyl 

Cyclohexyl-benzyl 

Xylyl-cyclohexyl 

Lauryl-phenyl cyclohexyl 

Cetvl-phenyl cvclohexyl 

Phenyl-methylcyclohexyl 

Phenyl-amylcyclohexyl 

Xvlyl-methylcyclohexyl 

Benzyl-cyclohexyl 

Ben zvl-methvlevclohexvl 
• • • • 

Methylcyclohexyl-amyl 
M et h yl cv cl ohexyl-1 an ryl 
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II. Oxygen-containing organic radicles 

A) Of the ether type, e. g. 

Methoxy-phenyl 

Ethoxy-phenyl 

Lauroxy-phenyl 

Cyclohexoxy-phenyl 

Phenoxy-phenyl 

Phenoxy-naphthyl 

Phenoxy-cyclohexyl 

Phenoxy-ethyl 

Phenoxy-lauryl 

Phenoxy-cetyl 

Amyl-phenoxy-ethyl 

Phenyl-ethoxy-ethyl 

-C 2 H 4 -0-C 2 H4- (derived from di-ethylene 

glycol) 

B) Of the ketone type, e. g. 

Acetyl-phenyl 

Acetyl-xenyl 

Acetyl-naphthyl 

Acetyl-lauryl 

Acetyl-cetyl 

Acetyl-cyclohexyl 

Acetyl-naphthenyl 

Lauroyl-phenyl 

Benzoyl-phenyl 

Benzoyl-naphthyl 

Benzoyl-cyclohexyl 

Benzoyl-naphthenyl 

Benzoyl-laurvl 

Benzoyl-cetyl 

Stearoyl-phenyl 

Stearoyl-xenyl 

Stearoyl-naphthyl 

Stearoyl-amyl 

Stearoyl-lauryl 

Stearovl-cetyl 
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Stearoyl-phenoxyphenyl 
Stearoyl-cyclohexyl 
Stearoyl-naphthenyl 
Naphthenoyl-phenyl 
N aphthenoy 1-xeny 1 
N aphthenoyl-naphthyl 
Naphthenoyl-amyl 
Naphthenoyl-lauryl 
Naphthenoyl-cetyl 
Naphthenoyl-phenoxy-phenyl 
N aphthen oy 1-cyclohexyl 
Phenoxybenzoyl-phenyl 
C) Of the ester type, i. e. 

Derived from hydroxy-esters by the re¬ 
moval of the hydroxyl group, as for ex¬ 
ample, by the removal of the hydroxyl 
group from the following ester^: 

1) Esters of hydroxy acids, e. g. 
Esters formed by substitution of 
any of the “R” groups jisted above 
for one or more of the acid hydro¬ 
gen atoms of the following acids: 
Lactic acid 
Hydracrylic acid 
Citric acid 
Tartaric acid 
Ricinoleic acid 
Hvdroxv-stearic acid 
Hydroxy-chlorstearic acid 
Cyclohexanol carboxylic acids 
Hydroxybenzoic acids 
Salicylic acid 
Hydroxv-phthalic acids 
Hydroxy phenyl-benzoic acids 
Naphthol carboxylic acids 
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2) Esters of polvhydroxy alcohols and 
.phenols in which at least one hy¬ 
droxyl group remains unsubsti¬ 
tuted, for example—esters formed 
by esterifying the following so 
that at least one hydroxyl group 
remains in the resulting ester: 
Ethylene glycol 
Diethylene glycol 
Propylene glycols 
Butylene glycols 
Poly-hydroxy benzenes 
Dihvdroxy-benzenes 
Resorcinol 
Catechol 
Hydroquinone 
Tri-hydroxybenzenes 
Pyrogallol 

III. Sulphur-containing radicles, e. g. 

any of the examples of oxygen-containing radicles 
in which at least one oxygen atom has been re¬ 
placed with sulphur. Specific examples of sul¬ 
phur-containing radicles are: 

A) Of the thio-ethyl type 

Thio-phenoxy-phenyl ( C«H 5 -S-C 6 H 4 -) 
Thio-phenoxy-ethyl ( CcHs-S-CzH*-) 
Thio-lauroxv-phenvl (C 12 H 25 -S-C G H4-) 
Thio-t-amvl-phenoxy-phenyl 

(a,H„-a,H 4 -S-C c H 4 .) 

Thio-t-amyl-phenoxv t-amvl-phenvl 

/C 5 H„ 

C 5 H 11 -C 6 H 4 -S-CoH 3 \ 


c 5 h„ 


C 5 Hn 


/\ 


/\ 


— 


— s— 




\/ 





-C 2 H 4 -S-C 2 H 4 - 


B) Of the thio-ketone type 

Thio-acetyl-phenyl 

Thio-benzoyl-phenyl 

Thio-stearoyl-phenyl 

Thio-naphthenovl-phenyl 

Thio-stearoyl-cyelohexyl 

C) Of the thio-ester type, e. g. 

Derived from hydroxy-esters of thio-car- 
boxylic acids. Examples of such radicles 
are: 


CHa-CH-C-OR 


CHa-CH-C-SR 


CHa-CH-C-SR 


-OC-R 


—C-SR-I —SC-R 


-CH 2 -CH 2 -S-C-R 

Where R is methyl, ethyl, butyl, amyl, 
lauryl, stearoyl, naphthenyl, etc. 

D) Radicles derived from hydroxy-organic poly¬ 
sulphides by removal of the hydroxy 
group, e. g. 
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where R is hydrogen or an alkyl or cyclo¬ 
alkyl group 
R-S -R'- 

n 

where R is an alkyl or cyclo-alkyl group 
and R' is an alkvlene group. 

The metals which, for example, are included within the 
scope of M in the foregoing formula are such as the fol¬ 
lowing :— 

Table No. 2 

Calcium 

Magnesium 

Barium 

Beryllium 

Strontium 

Aluminum 

Chromium 

Zinc 

Cadmium 

Cobalt 

Nickel 

Tin 

Silver 

Copper 

The metals of Group II of the Periodic Table will be 
found useful and of these the alkaline earth metals are 
preferable. 

The acid forming elements Y in the foregoing formula 
include the following for example:— 

Table No. 3 

Phosphorus 

Arsenic 
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Sulphur 

Selenium 

Silicon 

Boron 

A list of examples of metallic alcoholates and thio- 
alcoholates which are included among the detergent ma¬ 
terials contemplated hereby is as follows:— 

Table No. 4 

Aluminum Butyl alcoholate 
Calcium cetyl alcoholate 
Calcium ceryl alcoholate 
Calcium myricyl alcoholate 
Calcium alcoholate of naphthenyl alcohol 
Calcium alcoholate of cholesterol 
Calcium alcoholate of naphthenoyl-benzyl alqohol 
Calcium alcoholate of naphthenyl-cyclohexanbl 
Calcium alcoholate of ceryl-cyclohexanol 
Calcium alcoholate of naphthenyl-thio-benzyl alcohol 
(calcium naphthenvl-benzyl inercaptide) 

Calcium mercaptide of thio-cholesterol 

In order to be sufficiently oil-soluble, the metallic phe- 
nates require a solubilizing group. In other wprds, they 
must be derived from substituted phenolic compounds which 
contain substituent groups which have the effect of mak¬ 
ing the resultant metallic phenates sufficiently oil-soluble 
for the purpose. 

Representative examples of solubilizing groups which 
may be utilized as oil-solubilizing substituents ii^ phenates 
are the following:— 

Table No. 5 

Lauryl 

Cetyl 

Camaubyl 

Ceryl 

Montanyl 
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Myricyl 

Naphthenyl 

Naphthenoyl 

Stearoyl 

0 

// 

-C-OE 

where R is lauryl, cetyl and ceryl 
In addition to the foregoing specific examples which are 
preferred, it should be noted that any of the groups given 
in previous Table No. 1 (other than those of class B, and 
preferably those containing cyclo-alkyl alkylated cyclo- 
alkvl, and long-cllain alkyl groups) may be used as solu¬ 
bilizing groups on the phenates. 

Reference may be had to the following TJ. S. patents 
which disclose metallic phenates which may be used as 
the detergent component of the compounded lubricating 
composition of my invention:— 2, 197,833 and 2,228,661 
Additional specific examples of such stable oil-soluble 
metallic phenates are as follows:— 

Table No. 6 

Aluminum cetyl phenate 
Calcium cetyl phenate 
Calcium lauryl phenate 
Magnesium phenate of lauryl salicylate 
Calcium lauryl chlorphenate 
Magnesium phenate of lauryl chlorsalicylate 
Calcium phenate of di (tertiary amyl hvdroxy-phenvl) 
sulphide 

The carboxylic acid salts useful as detergents may be 
those derived from:— 

Table No. 7 

(a) Fatty acids such as the following: 
stearic 
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palmitic 

lauric 

diehlorstearic 

oleic 

(b) Cycloaliphatic acids, such as: 

naphthenic acids 
alkylated hexahydrobenzoic acids 
lauryl hexahydrobenzoic acid 
cetyl hexahydrobenzoic acid 
alkylated phthalic acids 
lauryl phthalic acids 
dilaurvl phthalic acids 
cetyl phthalic acids 
dicetyl phthalic acids 

(c) Aromatic substituted fatty acids, such as: 

phenyl stearic acid 
tolyl stearic acid 
xylyl stearic acid 
xenyl stearic acid 
naphthyl stearic acid 
phenoxy phenyl stearic acid 
benzoyl phenyl stearic acid 
hydroxy phenyl stearic acid 
chlor phenyl stearic acid 
phenyl palmitic acid 

(d) Aliphatic and cycloaliphatic substituted 
acids such as the following: 

dilauryl benzoic acid 
naphthenyl benzoic acid 
dicyclohexyl benzoic acid 
di (methyl cyclohexyl) benzoic acid 
naphthenoyl benzoic acid 
stearoyl benzoic acid 
monocervl ester of phthalic acid 

Specific examples of salts of carboxylic acid 
following:— 


aromatic 


are the 
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Table No. 8 

Calcium dichlor stearate 
Calcium naphthenate 
Cobalt naphthenate 
Nickel naphthenate 
Stannous naphthenate 
Calcium phenyl stearate 
Calcium chlor phenyl stearate 
Cobalt chlorphenyl stearate 
Magnesium dilauryl benzoate 
Magnesium stearoyl benzoate 
Magnesium naphthenovl benzoate 
Magnesium salt of mono-ceryl ester of phthalic acid 
Examples of salt-esters of phosphorus acids are any 
of those in which the metals are selected from Table No. 2, 
and the organic radicals are selected from Table No. 1, 
for example, the ester radicle may be derived from the 
following alcohols and phenols: 

Table No. 9 

Lauryl alcohol 

Cetyl alcohol 

Cervl alcohol 
•> 

Methyl cyclohexanol 

Amyl cyclohexanol 

Di-amvl cyclohexanol 

Laurvl cvclohexanol 
* * 

Decahvdro-B-naphthol 
Sterols, e.g. cholesterol 
Borneol 

Cetvl-benzyl alcohol 
Wax-substituted benzyl alcohol 
Stearoyl-benzyl alcohol 
Naphthenoyl-benzvl alcohol 
Lauryl-phenol 
Cetvl-phenol 
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Ceryl-phenol 
Wax-substituted phenol 
Stearoyl phenol 
Nephthenoyl phenol 
Wax-substituted naphthols 

Specific examples of salt-esters of phosphoru s acids may¬ 
be found in U. S. patents Nos. 2,228,658,2,228,659,2,252,984, 
and 2,252,985, and additional specific examples are as fol¬ 
lows: 

Table No. 10 

The calcium salt of the di-laurvl ester of mono-thio 
phosphoric acid 

The calcium salt of the di-cetyl ester of moi^o-thio phos¬ 
phoric acid 

The barium salt of the di-cetyl ester of mono-thio phos¬ 
phoric acid 

The zinc salt of the di-cetyl ester of mono-thio phos¬ 
phoric acid 

The calcium salt of the di( methyl-cyclohex; fl) ester of 
mono-thio phosphoric acid 

The zinc salt of the di(methyl-cvclohexy) ester of mono- 
thio phosphoric acid 

The calcium salt of the di(amyl-cyclohexyl) ester of 
mono-thio phosphoric acid 

The zinc salt of the di(amyl-cvclohexyl) ester of mono- 
thio phosphoric acid 

The calcium salt of the di-cholesteryl estqr of mono- 
thio phosphoric acid 

The zinc salt of the di-cholesteryl ester o:: mono-thio 
phosphoric acid 

The zinc salt of the di-bornvl ester of mono-thio phos¬ 
phoric acid 

The calcium salt of the di-naphthenyl ester of mono- 
thio phosphoric acid 

The calcium, barium, strontium and magnesium salts 
of the mono- and di-:amyl-cyclohexyl, di-amyl-cyclohexyl, 
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naphthenyl, bornyl, cholesteryl, naphthenoyl-phenyl, stea- 
royl-phenyl, ceryl, and miricyl esters of phosphoric acid. 

Specific examples of salts and of salt-esters of phos- 
phonic and thio-phosphonic acids and of salts of phosphinic 
and thio-phosphinic acids may be found in IT. S. patents 
Nos. 2,228,658, 2,228,659, 2,252,984, and 2,252,985. Addi¬ 
tional specific examples are:— 

Table No. 11 

The calcium and magnesium salts of the mono-(amvl- 
cylohexyl) esters of lauryl-phenyl, stearovl-phenyl, naph¬ 
thenoyl-phenyl and ceryl phosphonic and thio-phosphonic 
acids. 

Specific examples of the salt-esters of sulphuric acid and 
thio-sulphuric acid are as follows: 

Table No. 12 

The calcium and magnesium salts of the mono-: cetyl, 
ceryl, lauryl-cyclohexyl, naphthenyl, naphthenoyl-benzyl, 
and stearoyl-benzyl esters of sulphuric and thio-sulphuric 
acids. 

Specific examples of salts of sulphonic and sulphinic 
acids are as follows: 


Table No. 13 

The calcium, barium, strontium, aluminum, chromium, 
and magnesium salts of: “mahogany acids”, (e.g. the 
product obtained by fuming sulphuric acid treatment of 
“white oils”) and the calcium barium, strontium and mag¬ 
nesium salts of the corresponding sulphinic acids (e.g. the 
acids produced by neutral or alkaline reduction of the 
acid chlorides of mahogany acids). 

Specific examples of salt-esters of arsenic-containing 
acids are as follows: 
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Table No. 14 

The calcium, barium, strontium, magnesium, zinc, and 
cadmium salts of the di-: amyl-cyclohexyl, di-amyl-cvclo- 
hexyl lauryl-cvclohexyl, cetyl-cyclohexyl, naphthenyl, bor- 
nyl, cholesteryl, ceryl and miricyl esters of arsenic acid 
(H 3 AsO<), arsenious acid (H 3 As0 3 ) and thio-arpnic acids. 

Specific examples of salt-esters of selenium^eontaining 
acids are as follows: 

Table No. 15 

The calcium-, barium, strontium, magnesium, zinc and 
cadmium salts of: 

(a) the mono-: cetyl, ceryl, miricyl, lauryl-cvclohexyl, 
di-lauryl -cyclohexyl, cetyl-cyclohexyl, raphthenvl, 
bornyl, and cholesteryl esters of selenic acid 
(H 2 Se0 4 ), selenious acid (H 2 Se0 3 ); and 

(b) the mono- and di-: amyl-cyclohexyl, di-imvl-cyclo- 
hexyl, lauryl-cyclohexvl, cetyl-cyclohexyl, bornyl, 
cholesteryl, lauryl, cetyl, ceryl and miricyl esters of 
mono-seleno-phosphoric acid and di-selenlo-phospho- 
ric acids. 

The Inhibitors 

By the term inhibitor as used herein, I intend to desig¬ 
nate those materials, as hereinafter more specifically iden¬ 
tified and defined, which when added to a hydrocarbon 
lubricating oil tend to reduce the corrosion, particularly 
of bearing metals of the so-called sensitive type, when the 
oil is used in the crank case of internal combustion en¬ 
gines. 

Examples of such sensitive bearing materials are those 
which have a characterizing amount of cadmium, silver, 
copper, tin, lead, zinc, or nickel, and particularly a char¬ 
acterizing amount of copper or cadmium, such as for ex¬ 
ample, lead-bronze alloys and cadmium-silver and cad¬ 
mium-nickel alloys. These alloys, as previously pointed 
out, are particularly subject to corrosion when subjected 
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i in use to the action of crank case oils which have been 
drastically refined as by solvent extraction, and also oils 
which contain detergents of the above defined types. 

As indicated above, the deposit forming tendencies of 
the oils can be overcome by the use of detergents, but in 
so doing, the corrosive tendency of the oil is usually aggra¬ 
vated, and particularly so by the use of the more gener¬ 
ally available and more efficient types of detergents. 

In order to produce a lubricating composition which 
will have the desired combination of a reduced tendencv to 

W 

i form deleterious deposits and a reduced tendency to be 
i corrosive, I have found that the inclusion together with a 
detergent, either in the same or in a separate compound, 
of a sufficient amount of sulphur or selenium, in a par¬ 
ticular range of activity, is highly effective. 

The inhibitor to be used should contain sulphur or sele¬ 
nium in such form that a substantial amount, sufficient to 
effectively prevent corrosion of bearing metals, will react 
' with copper at a temperature above 250° C., and only an 
inconsequential amount will react with copper at a tem¬ 
perature below about 100° C. 

A test by means of which the amount of sulphur in the 
i inhibitor which will react with copper may be determined 
is as follows:— 

1.5 grams of the compound are weighed to the nearest 
.1 milligrams into a glass-stoppered, wide-mouthed Erlen- 
i meyer flask equipped with a stirring device and a reflux 
condenser. 100 Ml. of solvent & two 1" square pieces of 
40 mesh copper gauze* are then added. The solution is 
maintained at the desired temperature by placing the flask 
in a constant-temperature bath; or, if preferred, the tem- 
i perature may be controlled by selecting a solvent having 
a boiling point at the desired temperature and heating the 
flask until refluxing takes place. The solution is refluxed 


* the copper is cleaned, before using, by heating to a cherry red 
and immersing in methyl alcohol. 
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for two hours and a third piece of copper gauze is added 
and the refluxing continued for 30 minutes. Tips process 
is repeated until the last piece of gauze adde<l remains 
bright for the entire 30 minute reflux period. 

The solvent is removed by decantation and th^ flask and 
gauze are washed with acetone and dried. During the 
washing, care must be taken to prevent loss of fcuS which 
flakes off the gauze pieces. The washed and dried flask 
containing the reacted copper gauze is transferred to an 
air-tight system and H 2 S is liberated by treating the gauze 
with HC1. The evolved H 2 S is absorbed in CtiCl= solu¬ 
tion. When no more H 2 S is evolved, the system is swept 
with nitrogen. The CdCl 2 is then made just acid to litmus 
with HC1 and titrated with standard iodine solution using 
starch as an indicator. 

Preferably, the sulphur or selenium should be present 
in the compounded lubricant in such amounts apd in such 
form that more than 1%, and desirably more than 2%, 
based on the weight of inhibitor, will react with copper 
at a temperature of 250° C., and less than .1%, |and more 
desirably less than .05% will react at a temperature of 
100° C. For some purposes, it is advantageous^ to have 
the amount which will react at 250° in excess of 14%, with 
the same compound reacting at 100° C. only to the extent 
indicated above. 

Referring now more particularly to the element sulphur, 
for this purpose it may be incorporated in the form of an 
oil-soluble organic compound which has the desired ac- 
tivitv as indicated above in the form of either a metal- 
free organic compound, or more preferably in the form 
of a metal-containing organic compound. Examples of 
such metal-free sulphur-containing organic compounds are 
those which may be formed by the direct sulphuri^ation of 
unsaturated organic compounds, preferably at elevated 
pressures. In this case, the degree of activity of the sul¬ 
phur may be controlled by: 

(a) The relative proportions of sulphur and organic 
material; 
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(b) The pressure; 

(c) The temperature; and 

(d) The time of exposure to elevated temperature and 
pressure. 

Examples of unsaturated materials which may be used 
for this purpose are as follows: 

Table No. 16 

Unsaturated hydrocarbons, e.g. 

Di-isobutylene 

Poly-isobutylenes 

Methyl-cyclohexene 

Methyl-cyclohexadiene 

Amyl-cyclohexene 

Dihydronaphthalene 

Hexahydronaphthalene 

Unsaturated hydrocarbons derived from petro¬ 
leum fractions 

Unsaturated alcohols, e.g. 

Dihydrophenol 

Tetrahydrophenol 

Dihydrocresol 

Tetrahydrocresol 

Dihydronaphthols 

Hexahydronaphthols 

Terpineols, e.g. oc -terpineol 

Sterols, e.g. cholesterol 

Allyl alcohol 

Oleyl alcohol 

Unsaturated esters, e.g. 

Methyl oleate 
Methyl linoleate 
Methyl linolenate 
Methyl ricinoleate 
Allyl stearate 
Oleyl laurate 
Oleyl stearate 
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Methyl dihydrobenzoate 
Methyl tetrahydrobenzoate 
Esters derived from wool-fat 
Phosphate and phosphite esters derived from 
unsaturated alcohols, e.g. from any of the un¬ 
saturated alcohols listed above 
In addition to unsaturated materials, certain other com¬ 
pounds may also be sulphurized in the same way; for ex¬ 
ample the following: 

Iso-amyl alcohol 
Caprvl alcohol 
Cyelohexanol 
Methvl-cvclohexan ol 
Amyl-cyclohexanol 
Tri-phenyl phosphite 
Tri-phenyl phosphate 
Tri-cresyl phosphate 
Tri-cresyl phosphite 
Cycloliexyl phosphites 
Cydohexvl phosphates 
Methyl-cyclohexyl phosphates 
Methyl-cyclohexyl phosphites 
Aniline and alkylated anilines 
Pyridine and alkylated pyridines 
Quinoline and alkylated pyridines 
Cyclohexane 
M ethyl-cyclohexan e 

Naphthalene and alkylated naphthalenes 
Naphthols and alkylated naphthols 
Dihydroxy benzenes, e.g. catechol & resorcinol 
Amino-phenols, e.g. p-amino-phenol 
Amino naphthols 
Hydroxv-quinolines 

Organic sulphides (thio-ethers) di-sulphides, 
and mercaptans (thio alcohols) jRSR', R-S- 
S-R', and RSH where R and R' are organic 
radicals, e.g. any of those listed ^bove. 
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Specific examples of sulphurized materials of the metal- 
free type are as follows: 

Table No. 17 

(1) Sulphurized unsaturated esters, such as those dis¬ 
closed in U. S. patent No. 2.113,810, e.g. sulphurized 
methyl linoleate. 

(2) Sulphurized materials disclosed in U. S. patent No. 
2,218,132, e.g. the product obtained by chlorinating 
paraffin wax, deliydrochlorinating and then sulphur¬ 
izing. 

(3) Sulphurized materials disclosed in U. S. patent No. 
2,249,312 e.g. the product obtained by treating di- 
isobutylene with sulphur-monochloride and replac¬ 
ing combined chlorine with sulphur. 

(4) Sulphurized di-isobutvlene obtained by heating di¬ 
isobutylene with about 25% by weight of sulphur in 
a bomb at a temperature of about 250° C. for four 
hours. 

(5) Sulphurized methyl cyclohexanol 

containing about 4% of sulphur 
Sulphurized eapryl alcohol 

containing about 15% of sulphur 
Sulphurized sterol derived from wool-fat (“cosmol”) 
containing about 2% of sulphur 
prepared by heating the alcohol with elemental sul¬ 
phur in a bomb at a temperature of 150 to 275° C. 
for 2 to 8 hours. 

(6) Sulphurized petroleum fractions, such as mineral 
oils e.g. 

(a) Sulphurized bright-stocks, e.g. 

Sulphurized Pennsylvania bright stock con¬ 
taining about I 1 /*% of sulphur. 

(b) Sulphurized neutral oils, e.g. 

Sulphurized Pennsylvania “150 neutral” 
containing about 2% sulphur. 
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(7) Sulphurized tri-isobutylene containing about 5% of 
sulphur. 

(8) Sulphurized cyclohexene containing about 15% of 
sulphur. 

(9) Sulphurized pinene containing about 3.5% of sul¬ 
phur. 

Additional methods of preparing metal-free sulphur con¬ 
taining inhibitors are:— 

(a) The treatment of unsaturated hydrocarbons with 
sulphur chloride and if required the subsequent replace¬ 
ment or removal of combined chlorine by treatment with 
sodium sulphide or sodium polysulphide solutions; 

(b) Halogenation of an organic compound and subse¬ 
quent reaction of the halogenated compound with an alkali 
polysulphide; and 

(c) Halogenation of an organic compound fallowed by 
dehydrohalogenation to form an unsaturated compound 
and subsequent sulphurization of the unsaturated com¬ 
pound. 

The sulphur activity of the sulphur containing inhibitor 
formed by method (a), (b), or (c) may be controlled by 
treatment of the final product with solutions of alkali sul¬ 
phides or polysulphides. For example, if the original sul¬ 
phurized material has too high a sulphur activity, this 
may be reduced by treatment with sodium monp-sulphide, 
and if the sulphur activity needs to be increased, by treat¬ 
ment with the higher sodium polysulphides. 

Another class of metal-free sulphur-containing inhibi¬ 
tors useful for my purpose are the phosphorus-and-sul- 
phur-containing inhibitors. Certain of these inhibitors may 
be prepared by reacting phosphorus-and-sulphur-contain- 
ing reagents with organic materials; if necessary the re¬ 
sulting products then being sulphurized or de-splphurized 
as required to adjust the sulphur activity to the desired 
range. 

Examples of such reagents are: 
the phosphorus sulphides, e.g. 

PzSs and P 2 S s 
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the phosphorus sulpho-halides, e.g. 

PSCla, PSBr 3 and PSC1 
thio-acids of phosphorus, such as: 
thio-phosphoric acids, e. g. 
mono-thio phosphoric acid 
di-thio phosphoric acid 
tri-thio phosphoric acid 
tetra-thio phosphoric acid 
thio-phosphorus acids, e.g. 
mono-, di-, and tri-thio 
phosphorous acids 
thio-phosphonic acids and 
thio-phosphinic acids, e.g. 

/X'H /X'H 

X=P—X"R and X=P—R' 

\R' \R" 

where X, X' and X" are oxygen or sulphur, 

at least one being sulphur, R is hydrogen 

or an organic radicle, R' and R" are organic 

radicles. (Examples of the organic radicles 

represented by R, R' and R" are any of 

those listed above.) 

Examples of organic materials with which such reagents 
may be reacted are any of the unsaturated compounds 
listed above, as well as any of the hydroxy and thio-hy- 
droxy compounds (e.g. the alcohols and thio-alcohols and 
phenolic and thio-phenolic compounds) listed above. 

In addition to the sulphur-containing inhibitors referred 
to above the corresponding selenium-containing compounds 
may be used. In other words, selenium may be substituted 
for one or more of the sulphur atoms in any of the sul¬ 
phur-containing materials referred to herein. For ex¬ 
ample, selenium-containing inhibitors may be prepared by 
heating elemental selenium, preferably at elevated pres¬ 
sures, with organic materials in the same way as above 
described for the preparation of such sulphur-containing 
inhibitors, e.g. by heating di-isobutylene, cholesterol, or 
caprvl alcohol with selenium under pressure. 
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Similarly phosphorus-and-selenium-containing inhibitors 
may be prepared by the use of phosphorus-and-selenium- 
containing reagents, e.g. P 2 Se 5 , P 2 Se 3 , PSeCls, s^leno-phos- 
phoric and seleno-phosphorous acids, etc., in p)ace of the 
corresponding sulphur-containing reagents. 

Additional examples of metal-free sulphur-containing 
inhibitors are: 

Table No. 18 

(1) Organic polysulphides, e.g. 

the reaction products obtained by reacting sodium 
polvsulphides (e.g. Na 2 Sx, where x is ^bout 2 or 
more) with organic halogen-containing Compounds 
e.g. with: 

chlorinated toluene, such as 
benzyl chloride 
chlor-benzvl chloride 
benzal chloride 
chlorinated xylene, such as 
xylyl chlorides 
methyl-benzyl chloride 
methyl-chlorbenzyl chloride 
chlorinated ethvl-benzene, 
phenyl-ethyl chlorides 
chlorinated cyclohexane 
cyclohexyl chloride 
chlorinated methyl cyclohexanes 
methyl-cyclohexyl chloride 
cyclohexyl-methyl chloride 
chlorinated alkylated cvclohexanes 
such as chlorinated: 
ethyl-cvclohexane 
propyl-cyclohexane 
amvl-cyclohexane 
naphthenyl chlorides 

chlorinated aliphatic hydrocarbons, such as 
octyl chloride 
capryl chloride 
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lauryl chloride 
cetyl chloride 
cervl chloride 

mi 

chlorinated petroleum fractions, 

such as chlorinated: 

naphtha 

kerosene 

mineral seal oil 

white oil 

neutral oil 

pale oil 

motor oil 

bright stock 

chlorinated esters, 

such as chlorinated: 

methyl stearate 

butyl stearate 

cyclohexyl stearate 

methyl-cyclohexyl stearate 

methyl-cvclohexyl acetate 

laurvl-cvclohexvl acetate 
• • • 

cetyl-cvclohexyl acetate 
octyl stearate 
capryl stearate 
laurvl stearate 
cetyl stearate 
methyl palmitate 
methyl laurate 
methvl oleate 
methyl linoleate 

(2) Reaction products of P 2 S 5 with: 
poly-isobutylenes, e.g. 
di-isobutylene 

unsaturated hydro-aromatic compounds, e.g. 
di- and tetra-hydro: 
benzene 
toluene 
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xvlene 

phenol 

cresol 

Alcohols and thio-alcohols, e.g. 
butvl alcohol 
amyl alcohol 

lauryl alcohol and lauryl mercaptan 
cetyl alcohol 
ceryl alcohol 

benzyl alcohol and benzyl mercaptan 
cvclohexanol and cyclohexyl 
methvl-cyelohexanol 
ethvl-cvclohexanol 
propyl-cyclohexanol 
amyl-cyclohexanol 
ac-tretrahydro-/?-naphthol 
decahydro-2?-naphthol 
sterol derived from 

wool-fat (“cosmol”) 
cholesterol 
bomeol 
oc -terpineol 
menthol 



(3) Materials obtained by preparing the sodiilm salt of 
the reaction products listed under (2) abbve (par¬ 
ticularly of the reaction products of P 2 Ss Vith alco¬ 
hols), and then replacing the sodium with an or¬ 
ganic radicle (such as any of those listed); for ex¬ 
ample by reacting with an organic halide, e.g. with: 
benzyl chloride 
methyl chloride 
ethvl chloride 
amyl chloride 
caprvl chloride 


lauryl chloride 
cyclohexyl chloride 
methyl-cyclohexvl chloride 
cvclohexyl-methyl chloride 




108 A 


(4) Esters of di-thio phosphoric and di-thio-phosphorous 
acids, e.g. 

the di-, and tri¬ 
methyl 
ethvl 
propyl 
butyl 
amyl 
octyl 
caprvl 
lauryl 
cetyl 
ceryl 
mvricyl 
benzyl 
naphthenyl 
cyclohexyl 
methyl-cyclohexyl 
propyl-cyclohexyl 
amyl-cyclohexyl 
cholesteryl 
bornvl 

w 

oc -terpinyl 

phenyl 

cresyl 

lauryl-phenyl 

5-naphthyl 

dithiophosphates and dithiophosphites 
In most cases, the action of the detergent is more or 
less impaired by the use of metal-free sulphur containing 
inhibitors. For this reason care should be exercised in 
selecting those metal-free sulphur containing inhibitors 
which have the least tendency to increase the formation of 
deleterious deposits. For example, the sulphurized gly¬ 
cerides are in general among the less desirable sulphur 
containing inhibitors as compared with the sulphurized 
hydrocarbons. In order that the action of the detergent 
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may not be impaired, or may even be increased, it is de¬ 
sirable to use a metal-containing inhibitor which does not, 
itself, have a tendency to increase deleterious deposits or 
may even have some detergent action of its own. 

Examples of such metal-and-sulphur-containing inhibi¬ 
tors are the salt-esters of inorganic thio acids, and more 
particularly of the thio acids of phosphorus. 

Examples of a preferred class of such compounds are 
the salts of the acidic reaction product formed by reacting 
an alcohol with a phosphorus sulphide or phosprorous 
selenide, such as for example, phosphorus pentasulphide. 

Examples of alcohols with which the phosphorus sul¬ 
phides or selenides may be reacted to form sjuch acidic 
products are any of those referred to above an^l particu¬ 
larly those listed under item (2) of Table No. 18. In 
general, the cyclic alcohols are preferred for this purpose 
and particularly the cyclo-aliphatic alcohols. A group 
of the latter which is preferred for certain uses consists 
of those containing the cyclohexyl nucleus, and particu¬ 
larly those which also contain alkyl substituents, preferably 
with less than six, and more desirably less than four, car¬ 
bon atoms. Specific examples of such alcohols are the 
mono-, di-, tri- and tetra-, methyl-, ethyl- an|i propvl- 
eyclohexanols. 

Of the metallic salts of such acidic reaction products, 
those containing a polyvalent metal are preferred, and 
particularly the metals of Group II of the Periodic Table 
of elements. Zinc is the preferred metal of Group II, 
and, therefore, cadmium and the alkaline earth metals 
(calcium, barium, strontium) beryllium and magnesium. 

Salts of the following metals may also be usbd: 

Aluminum 

Chromium 

Copper 

Nickel 

Cobalt 

Silver 
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Certain of these salts may be prepared by reacting to¬ 
gether the phosphorus sulphide or selenide, the alcohol 
and a basic compound of the desired metal, either simul¬ 
taneously or in steps. For example, methvl-cyclohexanol, 
phosphorus pentasulphide, and zinc oxide may be reacted 
together to form a very effective inhibitor of the metal-and- 
sulphur-containing type; or the methvl-cyclohexanol and 
P 2 S 5 may be reacted together first in the absence of the 
zinc oxide, and the resulting product then reacted with 
zinc oxide to form the inhibitor. 

Inhibitors of this type contain such proportions of metal, 
phosphorus and sulphur as to indicate the presence of 
these elements in the form of salt-esters of thio-phos- 
phoric acids, and more particularly in the form of salt- 
esters of di-thio phosphoric acid. For example, the prod¬ 
uct formed by the reaction of methyl-cvclohexanol, P 2 S 5 
and ZnO approximates the formula Zn(R 2 P() 2 S 2 ) 2 where 
R is methyl-cyclohexyl and is probably the zinc salt of 
di-(methyl-cyclohexvl)dithiophosphate. Additional specific 
examples of inhibitors of this type may be formed by 
substituting other alcohols (such as any of those listed in 
item (2) of Table No. 18) for methyl-cvclohexanol in the 
reaction with P 2 Ss and ZnO. If the theoretical composition 
of such compounds expresesd above is correct, then other 
examples of such inhibitors may be described as the zinc 
salts of: 

di- (ethyl-cyclohexyl) dithiophosphate 
di- (propyl-cyclohexyl) dithiophosphate 
di- (amvl-cyclohexyl) dithiophosphate 
di-cyclohexyl dithiophosphate 
di-cholestervl dithiophosphate 
di-bomyl dithiophosphate 
di-butyl dithiophosphate 
di-n-amyl dithiophosphate 
di-iso-amyl dithiophosphate 
di-octyl dithiophosphate 
di-caprvl dithiophosphate 
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di-lauryl dithiophosphate 
di-cetyl dithiophosphate 

Further examples of inhibitors of this type are the 
salts obtained by substituting other metals for zinc in the 
above examples. Examples of such other metals are: 
Cadmium 
Magnesium 
Calcium 
Barium 
Strontium 
Aluminum 
Chromium 
Cobalt 
Nickel 
Copper 

These metals are listed roughly according to preference, 
the most preferred first. 

Other salt-esters of acids of phosphorus Which will 
serve as the inhibitor of this invention may be prepared 
by “sulphurizing’’ any of such salt-esters, either of oxy- 
acids of phosphorus, or thio-acids of phosphorus, which 
have been previously identified as detergents. Alterna¬ 
tively, the corresponding acid esters may be surphurized 
and then converted to the desired salts. Examples of such 
acid esters which may be sulphurized are the fallowing: 
the mono- and di-: 
octyl 
capryl 
laurvl 
cetyl 
ceryl 

cyclohexyl 

methvl-cyclohexyl 

amyl-cyclohexyl 

naphthenyl 

cholesteryl 

decahydronaphthyl 
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bornyl 

laury 1-phenyl 
* cetyl-phenyl 
di-lauryl-xenyl 
naphthenoyl-phenyl 
stearoyl-phenyl 
cetyl-naphthyl 
naphthenoyl-naphthyl 

esters of phosphoric, mono-thio-phosphoric, phosphor¬ 
ous and thio-phosphorous acids. 

Likewise, the various phosphonic, and phosphinic acids 
and mono-esters of phosphonic acids may be sulphur¬ 
ized. 

The method of sulphurization may be any of those de¬ 
scribed above, for example heating with elemental sulphur 
preferably at an elevated pressure. The sulphurized acids 
and acid-esters may be converted to the desired salts by 
any conventional means; as for example, by neutralizing 
with an alkali hydroxide and then converting to the de¬ 
sired salt by double decomposition with a water-soluble 
salt of the desired metal; or by reacting directly with 
the oxide, or hvdroxide of the desired metal. The salts 
of these sulphurized acids and acid-esters, are preferably 
those of polyvalent metals and particularly those of Group 
II. Specific examples of such sulphurized salt-esters are 
the calcium, barium, strontium, magnesium, beryllium, zinc 
and cadmium salts of the sulphurized acids and acid-esters 
above enumerated. 

In the same w*av any of the other salts which have been 
previously described or named as detergents, may be sul¬ 
phurized either directly or by sulphurizing a material 
from which the salt is derived. For example, the salts of 
sulphonic acids derived from petroleum fractions (e. g. 
“mahogany acids”) may be sulphurized; or preferably 
the acids, or acid-chlorides, from which they are derived, 
may be sulphurized and the resulting product converted 
to the desired salt. The following is a specific example 


113 A 


of the preparation of such an inhibitor: The mahogany 
acid derived from white oil by treatment with fuming 
sulphuric acid is sulphurized by heating under pressure 
with elemental sulphur and the resulting product con¬ 
verted to the calcium salt by treatment with lime. 

Acid-esters of any of the inorganic acids fi|*om which 
the salt-esters above enumerated as detergents are derived 
may likewise be sulphurized before converting to the salts. 

It may sometimes be desirable to employ acid-esters hav¬ 
ing unsaturated radicles for such sulphurization. Ex¬ 
amples of such unsaturated esters are the acid-esters de¬ 
rived by substituting one or more of the following radicles 
for those contained in any of the acid-esters previously 
described: 

the radicles obtained by removing the hydrolxvl group 
from the unsaturated alcohols listed in Table No. 16. 

Examples of metal-and-selenium-containing inhibitors 
are those obtained by substituting the selenium atom for 
one or more atoms of sulphur in any of the foregoing 
examples of metal-and-sulphur-containing inhibitors. 

In addition to the arsenic-containing detergents and in¬ 
hibitors specifically named others may be obtained by 
substituting arsenic for phosphorus in such phbsphorus- 
containing compounds as are described as inhibitors and 
detergents and for which such arsenic-containing analogs 
exist. 

Many of the materials described as inhibitors which 
are of the metal-containing type have some detergent prop¬ 
erties any may serve simultaneously as both detergent 
and inhibitor. Examples of such materials are the zinc 
salts of the acid eyclo-aliphatic esters of di-thiop^iosphoric 
acid, for example, the zinc salt of di-(methyl-cyclohexyl) 
dithiophosphate. Additional examples are the *[sulphur¬ 
ized ” detergents, for example, the calcium salt of| sulphur¬ 
ized “ mahogany’’ acids. 

The amount of concentration of the addition agent or 
addition agents in the final blend will depend upon a 
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number of variables. The concentration of the detergent 
material will be influenced by factors such as the nature 
of the base oil, the character of the use for which the fin¬ 
ished blend is designed and the relative effectiveness of 
the particular detergent itself. All, or most, of these fac¬ 
tors will also influence the amount and character of in¬ 
hibitor employed. 

It may be said, however, that the amount and character 
of inhibitor employed in the final blend shall be such that 
it will provide either sulphur or selenium in such form 
and in such amount that more than 0.01% thereof, based 
on the total weight of the final composition, will react with 
copper, in accordance with the reactivity test described 
below at a temperature of 250° C. and that less than 
0.001% will thus react at a temperature of 100° C., and 
preferably at 120° C. 

A test by means of which the amount of sulphur in 
the compounded lubricant which will react with copper 
may be determined is as follows:— 

100 grams of the compounded lubricant are weighed 
into a glass-stoppered, wide-mouthed Erlenmeyer flask 
equipped with a stirring device. Six 1" square pieces of 
40 mesh copper gauze, previously cleaned by heating to 
a cherry red and immersing in methyl alcohol, are added. 
The sample is maintained at the desired temperature by 
placing the flask in a constant-temperature bath for two 
hours. The lubricant is then removed by decantation and 
the flask and gauze are washed with acetone and dried. 
During the washing, care must be taken to prevent loss 
of CuS which flakes off the gauze pieces. The amount 
of hydrogen sulphide which may be generated by reacting 
the copper sulphide with HC1 is determined as in the test 
described above for determining the activity of sulphur 
in the inhibitor. 

The inhibitor should be used in the final blend in such 
concentration that the total amount of active sulphur, for 
example, inclusive of the sulphur thus made available by 
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the inhibitor plus any active sulphur originally present, 
or incidentally supplied by other addition agent$, is within 
the limits given above. 

Thus, assuming that the only sulphur, having an activity 
within the range previously specified, present ip the final 
blend is supplied by the inhibitor itself then the following 
table will indicate the order of percentages within which 
the various inhibitors of various sulphur activity may be 
used:— 


Table No. 19 

I 

Reactivity of Sulphur in Inhibitor % Range of Inhibitor 
at 100 0 C. at 250 ° C. in final blend 


about 

about 

about 

about 

about 

about 

about 

about 


. 1 % 

. 1 % 

. 1 % 

. 1 % 

.05% 

.05% 

.05% 

. 02 % 


about 

about 

about 

about 

about 

about 

about 

about 


1 . 0 % 

2 . 0 % 

4.0% 

5.0% 

1 . 0 % 

2 . 0 % 

4.0% 

5.0% 


about 

about 

about 

about 

about 

about 

about 

about 


1 . 0 % 

.5% 

.25% 

. 20 % 

1 . 00 % 

.50% 

.25% 

. 20 % 


to about 
to about 
to about 
to about 
to about 
to about 
to about 


1 . 0 % 

1 . 0 % 

1 . 0 % 

2 . 0 % 

2 . 0 % 

2 . 0 % 

5.0% 


The amount of detergent present in the final blend should 
desirably lie within the range of .05% to about p% based 
on the weight of the total composition. For most uses the 
amount of detergent required for optimum results (in¬ 
cluding considerations of cost etc.) will lie within the 
range of from about .25% to about 2% based on the 
weight of the total composition. 

Throughout the foregoing description there hiave been 
identified a large number of specific materials 'vjhich are 
new per se as new compositions of matter. There has also 
been given a large variety of modes of preparation of dif¬ 
ferent materials. Many of such modes of preparation are 
new and the products resulting therefrom, although not 
always specifically identified by name, are also new. 
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I hereby reserve the right to claim all such materials 
and modes of preparation per se and the inclusion of the 
same herein is not to be construed as an abandonment of 
the invention thereof. 

Likewise many of the materials hereinbefore given as 
components of the defined combination of addition agents 
not only have utility when used alone but their use alone 
in lubricating compositions is new. I hereby similarly 
reserve the right to claims to such inventions as may be 
disclosed herein. 

Other modes of applying the principle of my invention 
may be employed instead of the one explained, change 
being made as regards the composition and method herein 
disclosed, provided the ingredients or steps stated by any 
of the following claims or the equivalent of such stated 
ingredients or steps be employed. 

I, therefore, particularly point out and distinctly claim 
as my invention:— 

• • • • 

8. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) a detergent and (b) a sulphur-containing in¬ 
hibitor in such an amount and with the sulphur in such 
form that more than 0.01% of sulphur, based on the 
weight of the lubricating composition, will react with 
copper at 250° C. and less than 0.001% at 100° C. 

• • • • 

36. The composition of claim 8 in which (a) comprises 
a stable oil-soluble metal-containing organic compound. 

37. The composition of claim 8 in which (a) comprises 
a stable oil-soluble metal-containing organic compound 
containing the -XM radicle, where X is an element of the 
class consisting of oxygen, sulphur, and selenium, and M 
is a metal. 

38. The composition of claim 8 in ■which (a) comprises 
a stable oil-soluble metal-containing organic compound 
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i 

containing the — C-X-M radicle, where X is oxygen or sul¬ 
phur and M is a metal. 


48. The composition of claim 8 in which (a) comprises 

compound 
^id-forming 
g of 0, S, 


a stable oil-soluble metal-containing organic 
containing the Y-X-M radicle, where Y is an a 
element, X is an element of the class consistih 
and Se, and M is a metal. 


67. A lubricating composition comprisingj a major 
amount of a hydrocarbon lubricating oil and tl|e combina¬ 
tion of (a) a detergent and (b) a phosphorus-a^id-sulphur- 
containing inhibitor in such an amount and wjjth the sul¬ 
phur in such form that more than 0.01% of sulphur, based 
on tlie weight of the lubricating composition, will react 
with copper at 250° C. and less than 0.001% ^it 100° C., 
and in which the inhibitor also contains a metal. 


Examiner’s Statement 

The amendment of August 7,1945 wherein it ik proposed 
to add eleven additional claims numbered 71 to 81, in¬ 
clusive, has not been entered. 

This is an appeal from the final rejection of claims 1, 
2, 7, 8, 12, 13, 15, 36 to 38, 48, 49 and 67 to 70 las lacking 
invention over prior art. Claims 9 and 46 stan|d rejected 
as not reading on the elected species. 

The appealed claims are as follows: 

Claim 1: A lubricating composition comprising a hydro¬ 
carbon lubricating oil, the ability of which to ipore fully 
perform the lubricating function under a wide Variety of 
conditions, is, in part at least, dependent upon the com¬ 
bined presence therein of a component functioning as a 
detergent and a component containing an element of the 
class consisting of sulphur and selenium in such form 
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that more than 1%, based on such component, will react 
with copper at a temperature of 250° C. and less than 
0.1% at 100° C. 

Claim 2: A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) a detergent and (b) an inhibitor containing 
an element of the class consisting of sulphur and selenium 
in such form that more than 1%, based on the weight of 
i inhibitor, will react with copper at a temperature of 250° C. 
and less than 0.1% at 100° C. 

Claim 7: A lubricating composition in accordance with 
claim 2 in which component (b) is present in such an 
amount that more than .01% based on the total weight 
of the composition, of an element of the class consisting 
of sulphur and selenium will react with copper at 250" C- 

Claim 8: A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina- 
i tion of (a) a detergent and (b) a sulphur-containing in- 
hbitor in such an amount and with the sulphur in such 
form that more than 0.01% of sulphur, based on the 
weight of the lubricating composition, will react with 
copper at 250° C. and less than 0.001% at 100° C. 

Claim 12: A lubricating composition comprising a 
major amount of a hydrocarbon lubricating oil and the 
combination of (a) a detergent and (b) a phosphorus-con¬ 
taining inhibitor which also contains an element of the 
class consisting of sulphur and selenium in such form that 
more than 1%, based on the weight of inhibitor, will react 
with copper at a temperature of 250° C. and less than 
0.1% at 100° C. 

Claim 13: A lubricating composition comprising a 
major amount of a hydrocarbon lubricating oil and the 
combination of (a) a detergent and (b) a phosphorus-con¬ 
taining inhibitor which also contains sulphur in such form 
i that more than 1%, based on the weight of inhibitor, will 
react with copper at a temperature of 250° C. and less 
than 0.1% at 100° C. 
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Claim 15: A lubricating composition in accordance with 
claim 12 in which the inhibitor also contains a metal. 

Claim 36: The composition of claim 8 in which (a) com¬ 
prises a stable oil-soluble metal-containing organic com¬ 
pound. 

Claim 37: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound containing the -XM radicle, where X is an ele¬ 
ment of the class consisting of oxygen, sulphur, and 
selenium, and M is a metal. 

Claim 38: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound containing the —C-X-M radicle, where X is 
oxygen or sulphur and M is a metal. 

Claim 48: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound containing the Y-X-M radicle, where Y is an 
acid-forming element, X is an element of the class con¬ 
sisting of 0, S, and Se, and M is a metal. 

Claim 49: The composition of claim 8 in which (a) 
comprises a stable oil-soluble metal-containing organic 
compound having the formula R(n-2a-b)XaY(X'M)b, 
where: R is a radicle selected from the class consisting 
of R'- and R'-X"-; R' is an organic radicle; X, X' and X" 
are the same or different elements of the cl^ss consisting 
of oxygen, sulphur, and selenium; M is a Hetal; Y is an 
acid-forming element; n is the valence of if; a is an in¬ 
teger which may be zero; b is an integer which is at least 
one; (n-2a-b) is at least one, X when present being con¬ 
nected to Y by a double bond. 

Claim 67: A lubricating composition comprising a 
major amount of a hydrocarbon lubricating oil and the 
combination of (a) a detergent and (b) a phosphorus-and- 
sulphur-containing inhibitor in such an amount and with 
the sulphur in such form that more than 0.01% of sulphur, 
based on the weight of the lubricating composition, will 
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react with copper at 250° C. and less than 0.001% at 100 e 
C., and in which the inhibitor also contains a metal. 

Claim 68: A lubricating composition comprising a 
major amount of hydrocarbon lubricating oil and the 
combination of (a) a detergent and (b) an inhibitor de¬ 
rived from the reaction product of a phosphorus sulphide 
with an organic material. 

Claim 69: A lubricating composition comprising a 
major amount of hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble salt of a sulphonic acid and 
(b) an oil-soluble salt of a sulphur-containing acid of 
phosphorus. 

Claim 70: A lubricating composition comprising a 
major amount of hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble salt of a sulphonic acid and 
(b) an oil-soluble phosphorus and sulphur containing in¬ 
hibitor. 

The following references are relied upon: 


McNab 

Wilson 

Mulit 

Asseff 

Rutherford 

Rutherford 

Cook 

Cook 


2,289,795 

2,280,419 

2,274,302 

2,261,047 

2,252,985 

2,252,984 

2,231,157 

2,139,725 


July 14, 1942 
Apr. 21, 1942 
Feb. 24, 1942 
Oct. 28, 1941 
Aug. 19, 1941 
Aug. 19, 1941 
Feb. 11, 1941 
Dec. 13, 1938 


Subject Matter Involved 

The present application relates to a lubricating compo¬ 
sition and, more particularly, to a compounded lubricant 
comprising a mineral lubricating oil and an additive func¬ 
tioning as a detergent and, either combined therewith or 
separately a form of sulfur or selenium which is reactive 
within a particular range and functions as an inhibitor. 

Mineral lubricating oils, particularly when highly re¬ 
fined, have a relatively low film strength and tend to de- 
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teriorate when used for the lubrication of internal com¬ 
bustion engines where relatively high temperatures and 
pressures are encountered. Rupture of the oil film results 
in scored and siezed bearings while deterioration of the 
oil, due at least in part to oxidation, causes the formation 
of sludge and other acidic products. The sludge deposits 
on the working surfaces of the engine as “varnish”, thus 
interfering with its effective operation, while the acidic 
products corrode the bearings as well as other ^netal sur¬ 
faces with which it comes in contact. 

These deficiences of mineral lubricating oils have been 
recognized and extensive research has been carried out 
in an effort to find suitable additives which will serve to 
overcome these difficulties. Metal compounds ^ave been 
found to be effective as detergents and therefore inhibit 
the deposition of “varnish” while sulfur compounds serve 
to increase the extreme pressure characteristics and/or 
stabilize the mineral oil component of the lubricanjt. 

In the present instance applicant employs a detergent 
in the form of a metal salt and either combined therewith 
or separately, a form of sulphur or selenium of a specified 
degree of reactivity. The metal salt is defined broadly 
as one containing the -X-M radical where X is either oxy¬ 
gen, sulfur or selenium. This includes alcohol^tes, phe- 
nates, carboxvlates as well as salts of sulfonic acids of 

0 

rt 

the formula - C- S- O-M, to which the elected species are 

0 

directed. Compounds said to be effective detergents are 
listed on pages 7 to 18 of the specification. 

The inhibitors, which are compounds containing sulfur 
or selenium, cover a wide field and include salts of the 
reaction products obtained by reacting a phosphorus sul¬ 
fide with an organic material. The latter may be more 
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particularly designated as metal salts of a sulfur-contain¬ 
ing acid of phosphorus, such as the zinc salt of the com¬ 
pound obtained by reacting P 2 Ss with methyl cyclohexanol. 

The sulfur or selenium-containing compound is further 
limited to one which has a certain specified reactivity to¬ 
wards copper as determined by the test set forth at the 
bottom of page 35 of the specification. The test appears 
to be substantially the same as the conventional “ Copper 
strip Test”, used to determine the presence of “active 
sulfur in lubricating compositions. 

The amount of detergent present in the final blend 
should desirably lie within the range of .05% to about 
5% based on the weight of the total composition, and 
preferably from about .25% to about 2%. 

The amount of inhibitor employed is such that it will 
provide either sulfur or selenium in such form and in such 
amount that more than 0.01% will react with copper in 
accordance with the reactivity test prescribed on page 
35 at a temperature of 250° C. and that less than 0.001% 
will react at a temperature of 100° C. and preferably at 
120° C. 


Rejection of the Claims 
R. S. 4888 

The appealed claims are directed to a lubricating com 
position comprising a hydrocarbon oil and two additives 
designated broadly as (a) a detergent and (b) an inhib¬ 
itor. More specifically, additive (a) is an oil-soluble salt 
of a sulfonic acid (claims 69 and 70) while additive (b) 
is an oil-soluble salt of a sulfur-containing acid of phos¬ 
phorus (claim 69). 

The appealed claims, with the exception of 67 to 70, 
limit the sulfur or selenium containing additive to one 
that has a specified degree of reactivity towards copper 
at certain temperatures. This additive is defined in claims 
i, 2, 12, 13 and 15 as being in such form that more than 
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1%, based on such component, will react with copper at 
a temperature of 250° C. and less than 0.1% at 100° C. 
In claim 7, 8, 36 to 38, 43, 48 and 49, in place of 1% and 
0.1%, the values specified are .01% and .001%, respec¬ 
tively. 

Applicant places considerable stress upon the fact that 
this additive (b) has a specified degree of reactivity at 
the temperatures recited. However, the type oi disclosure 
upon which the present claims are based tend^ to nullify 
any particular significance which might be accorded this 
limitation. The encyclopedic list of sulfur and selenium 
compounds falling within the broad classes appearing on 
pages 18 to 35 of the present specification apparently em¬ 
braces all known and theoretically possible compounds of 
this type. This necessarily raises the presumption that 
any sulfur or selenium containing compound, including 
those disclosed in the prior art of record, will respond to 
the test prescribed. If all of the compounds listed do not 
react with copper to the desired extent under the condi¬ 
tions recited, it follows that the specification is indefinite 
through failure to point out the invention as required by 
R. S. 4888. This cannot, of course, be answered by saying 
that applicant is only claiming those compounds which 
will function in the manner indicated. As pointed out in 
Metals Recovery Co. v. Anaconda Copper Mining Co., 31 
F. (2d) 100; 

“To say that appellant is claiming only such substances 
within the class description as are in fact good Collectors, 
is to beg the question. To obtain the monopoly afforded 
by a patent the patentee is required to disclos^ what he 
has found and not merely to suggest that something may 
be found by further and extensive experimentation. A 
generic invention must rest upon a generic discovery.” 

The appealed claims are accordingly rejected as based 
on a disclosure which is indefinite and fails to satisfy the 
requirements of R. S. 4888. 
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Rejection on Aggregation and 
Prior Art 

As noted above, the appealed claims are directed to a 
lubricating oil to which has been added two types of 
! additives, namely (a) a “detergent” and (b) an “in- 
i hibitor”. These two types of addition agents have been 
i previously employed as lubricating additives. Phenates, 
for example, are disclosed by Wilson, Cook and McNab; 
alcoholates by Mulit and metal salts of sulfonic acids by 
Wilson (detergents) while metal salts of thio acids of 
phosphorus are disclosed by Rutherford and Asseff (in¬ 
hibitors). In seeking to evaluate applicants contribution 
to the art it will be noted that the specification is devoid 
of any data which would serve as a basis of comparison 
between results obtained with the compositions claimed and 
those disclosed in the prior art. If any and all so-called 
“detergents” may be used with any and all so-called “in¬ 
hibitors” included within the present disclosure, it neces¬ 
sarily follows that the conjoint action of the two types of 
addition agents cannot possibly be productive of any un- 
obvious or unexpected result. Aggregation is a more apt 
i description of such a composition and the appealed claims 
are additionally rejected for this reason. As stated in 
Ruben Condensor Co. v. CopeUmd Refrigerator Corp., 85 
F. (2d) 537; 

“But all new combinations are not patentable combina¬ 
tions. Especially in chemical and electrical experiments 
happy solutions may be reached by testing out variants 
reached merely by permutations of old elements. Possibly 
the patent law should protect such industrial achievements, 
but it does not; the work of the well equipped laboratory 
! which by trial and error checks off a series of formulas, 
i may be the proper path of industrial advance, as the Ger- 
i mans found it to be before the Great War; but it does 
not demand what we call ‘invention.’ Something more 
personal to the inventor, something which better measures 
his imaginative powers is required”. 
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Moreover, if suggestion were needed for the conjoint 
use of a “detergent’* and an “inhibitor”, it is to be found 
in the Asseff, Wilson, Mulit and Rutherford patents. As¬ 
seff discloses the zinc salt of the reaction product of P 2 S 3 
and methyl cyclohexanol used in combination with calcium 
sulfonates; Wilson discloses phenates and alcoholates used 
with metal sulfonates; Mulit discloses the combination of 
alcoholates and metal salts of thiophosphates wijile Ruther¬ 
ford discloses the conjoint use of metal soapsl and metal 
thiophosphates. 

The appealed claims are further rejected as lacking in¬ 
vention over each of the patents to Asseff, Wilson and 
Mulit, each of which discloses the combination of the two 
types of additives, namely, a “detergent” and an “inhib¬ 
itor” added to mineral lubricating oil. Since the sulfur- 
containing additives disclosed in each of these patents fall 
into the broad classes listed in the present specification, 
presumably they exhibit the same degree of reactivity as 
called for in the majority of the appealed claims. 

Conclusion 

The rejection of the appealed claims as lacking inven¬ 
tion over the art and for the reasons expressed above, 
is believed sound. It is submitted that patent protection 
thereon should accordingly be denied. 

Respectfully, 

/s/ P. M. Nash 

Examiner, Division 64 
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BOARD OF APPEALS Jan 20 1947 
U. S. PATENT OFFICE 

Affidavit Under Rule 75 

State of Ohio ) 

) SS: 

County of Cuyahoga ) 

The undersigned, CARL F. PRUTTON, being first duly 
sworn deposes and says that he is the applicant in applica¬ 
tion Serial No. 416,753, filed October 27, 1941; that he has 
read the attached affidavit of Peter A. Asseff, and states 
that the facts set forth therein are true as he verily be¬ 
lieves; and that the work referred to in the attached affi¬ 
davit was performed under affiants direction and super¬ 
vision. 

The dates appearing in Exhibit 1 attached to the affi¬ 
davit of Peter A. Asseff are the actual dates when the 
test was started and completed. The date appearing at 
the top of Exhibit 2 is the date on which that record was 
typed after the completion of the test. 

Affiant does not know’ and does not believe that the in¬ 
vention of his application Serial No. 416,753, filed October 
27, 1941, has been in public use or on sale in this country, 
or patented or described in a printed publication in this 
or any foreign country for more than one year prior to 
his application and that he has never abandoned the in¬ 
vention. 

• /s/ Carl F. Prutton 

Sworn to and subscribed before me this 16th day of 
January, 1947. 

/s/ Lucille Jaeger 

Notary Public 

My commission expires May 6,1948 
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BOARD OF APPEALS Jan. 20 1947 
U. S. PATENT OFFICE 

Affidavit of Peter A. Asseff 

State of Ohio ) 

) SS: 

County of Cuyahoga ) 

The undersigned, PETER A. ASSEFF, being first duly 
sworn deposes and says that he is the Chief Chemist of 
The Lubrizol Corporation of Wickliffe, Ohio, and that in 
connection with such duties, and under the direction and 
supervision of Carl F. Prutton, affiant had prepared and 
tested certain lubricating compositions, the records of 
which tests are found in the attached true jphotostatic 
copies of the pennanent records of affiant’s company. 

The attached sheet marked Exhibit 1 is a copy of the 
permanent records showing the composition of the lubri¬ 
cants under test. Sample No. 15-510 referred to at about 
the middle of Exhibit 1, from the code letters opposite 
such Exhibit, had the following composition as prepared 
by affiant:— 

Mineral lubricating oil . 90 parts 

Chlorinated paraffin wax (40% chlorine) ...J.. 7.5 parts 

Dibenzyl disulphide .1. 2.5 parts 

Lead naphthenate.2 parts 

The composition as above identified was then placed in 
the differential gearcase of a standard Chevrolet passenger 
car and subjected to a test therein in accordance with the 
following procedure:— 

Using a new set of gears, the housing Avas filled to the 
proper level with the lubricant composition in question 
and the car driven for about 45 miles at various acceler¬ 
ations and decelerations and speeds up to 75 miles per 
hour, after which time the lubricant was drained into a 
clean container, the housing cover removed, the gears in- 
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spected, and the lubricant then replaced. The car was 
then driven in high gear to a speed of 70 miles per hour 
at which point the clutch was disengaged and the ignition 
turned off. The car was permitted to coast to a speed 
of 65 miles per hour, at which point the clutch was sud¬ 
denly engaged with the transmission in high gear and 
with the ignition turned off. With the clutch still engaged 
and the ignition off, the car was permitted to decelerate 
to 40 miles per hour. This shock procedure was repeated 
six additional times at which time the gears were checked 
for any noises and then the shock procedure repeated 
eight additional times, making a total of fifteen decelera¬ 
tions in high gear. The car was then driven in second gear 
to a speed of 50 miles per hour, at which point the clutch 
was disengaged and the ignition turned off. The car was 
permitted to coast to 45 miles per hour, at which point the 
clutch w T as engaged as rapidly as possible with the trans¬ 
mission in second gear and with the ignition turned off. 
With the clutch still engaged and the ignition off, the car 
was permitted to decelerate to 20 miles per hour. This 
shock procedure, with the car in second car, was repeated 
four additional times, after which the gears were checked 
for noises, and then the shock procedure, with the car in 
second gear, repeated for five additional times, making a 
total of ten decelerations in second gear. 

At the conclusion of the above test, the gears were re¬ 
moved and carefully inspected and showed no signs of 
scoring or scuffing. The record of that test is given in the 
attached Exhibit 2 wherein Sample No. 15-510 is indicated 
in the right-hand column under the caption “Chev. Shock’’ 
as li Passes”. 

A somewhat different series of tests was conducted on 
other compositions and on attached sheet marked Exhibit 3 
will be found full details of the composition of each of the 
lubricants thus tested and on attached sheet marked Ex¬ 
hibit 4 will be found the data of such tests. These addi- 
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tional tests were conducted by using the lubricant under 
test as the crankcase lubricant for a l 3 /2 horsepower, single 
cylinder, 4-stroke, Lauson internal combustion engine. 
The test procedure employed is set forth in detail in the 
attached sheets marked Exhibit 5, the procedure identified 
as “Test No. 22” set forth in Exhibit 5c being the pre¬ 
cise conditions observed during the test. O^i the data 
sheet, Exhibit 4, giving the test results, in the column 
headed “Piston Skirt” will be found the rate indicating 
the degree of deposits on the piston skirt in terms of 
capital letters. These capital letters refer to a set of 
reference pistons having progressively heavielr deposits, 
color photographs of which are found on attached Exhibit 
5d. Where the rating is expressed in terms of two let¬ 
ters, the piston deposits are intermediate between corre¬ 
sponding two pistons shown on Exhibit 5d. 

The second column showing the test results which is 
headed “Rings Stuck” needs no further explanation. 

The third column headed “Ring Filling” has reference 
to the oil ring and is an indication of the degree of filling 
of the groove of the oil ring with deposits as determined 
by inspection. 

The fourth column headed “Bearing Loss, mgs.” shows 
the loss in weight of the replaceable bearings used on the 
connecting rod of the engine. 

The tests run on the four lubricating compositions which 
are specified in Exhibit 3 were conducted for 90 hours 
in each case and the data shown for the test results were 
determined by inspection of the engine at the pnd of the 
90-hour test in each case. The base oil, as indicated by 
the data, had heavy deposits as shown by the D rating, 
had one ring stuck and the oil ring filled to about 80% 
with sludge. The bearings had an inconsequential loss of 
weight from corrosion probably due to the protective coat¬ 
ing resulting from deposits formed on the bearings of the 
same nature as those found on the pistons. The second 


130 A 


composition which contained half of 1% of calcium petrol¬ 
eum sulphonate had the same piston rating, no stuck 
rings, 100% filling of the oil ring and a loss of 88 mgs. 
in the weight of the bearing. The only improvement ef¬ 
fected by the addition of the sulphonate was to prevent 
sticking of the ring which occurred in the untreated oil. 
The bearing corrosion indicated by the figure 88 mgs. loss 
was probably occasioned by the tendency of the sulphonate 
to reduce the amount of deposit on the bearings. The third 
composition, which contained the phosphorus sulphide 
treated wax unsaturate as the only additive, had a piston 
rating of C-D, no rings stuck, no ring filling and a loss 
in bearing weight of 19 mgs. These data indicate possible 
slight improvement as to the piston deposits, improvement 
in ring sticking and ring filling, as compared with the un¬ 
treated oil and satisfactory corrosion protection of the 
bearings. The fourth compositon produced markedly im¬ 
proved results as indicated by a piston rating of B, no 
rings stuck, no ring filling and satisfactory protection of 
the bearings from corrosion as shown by the loss in weight 
of 19 mgs. It is notable that the two additives present in 
the composition of the fourth test cooperate to greatly 
reduce the amount of deposits as indicated in all of the 
first three columns, while, at the same time, protecting the 
bearings from corrosion, as indicated by the fourth column, 
even though it could not be expected that the bearings 
would be protected from corrosion by the type of deposits 
produced by the untreated oil. 

Certain of the compositions referred to in this affidavit 
have been tested by means of the active sulphur test de¬ 
scribed in the specification of Carl F. Prutton, Ser. No. 
416,753, on page 35, lines 17 to 34. The results obtained 
by means of this test at 100° C. and 250° C. are shown 
in the last two columns of Exhibit 4. From these test 
results, the amount of active sulphur contributed by the 
inhibitor at these two temperatures was determined by 
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a difference between the test results for the complete com¬ 
position containing both detergent and inhibitor and the 
same composition from which the inhibitor jhas been 
omitted. 

/s/ Peter A. Asseff 

Sworn to and subscribed before me, a notary public, this 
15th day of January, 1947. 

/s/ Lucille Jaeger 
Notary Public 

My commission expires May 6,1948 


Title Exhibit 1 


Project No. 

Sample No. 


15-495 


15-496 


15-495A 

15-497 


15-498 

15-499 

15- 500 

16- 504 
15-505 
15-502C 
15-506 


15-507 


15-508 


15-509 


15-510 

15-511 

15- 512 

16- 513 
15-514 
15-515 
15-616 
15-517 
15-518 
15-519 
15-520 
15-521 
15-510A 
15-522 


15 


Description 


Tests 


15-502c+.2% PbN (Harshaw #38c) 


15-602c+.06% Quinaldine 
2nd Batch 

15-502c-f .26% Quinoline 


15- 502c+.06% 

16- 502c+.25% 
16-602c+.06% 

15- 502c+.26% 

16- 502c+.06% 
15-502c 

Draining from 


44 


TPT 

TPT 

TPL 

TPL 

G. M. Stab, on 602c 


LZ 

15#643A + 10# LZB11-76 

t 

LZ Super EP A 

.25% PbN (348-1) LZ Super EP. 

L-Z Super 

L-Z #640-A 9 DEP-f 
125% - St. of Cal. PbNA 


L-Z + 11-7-G-L-Z 90EP 
used in preparing 15-508 

Harshaw #38c 
15-509+ .2% PbNA 

15-502 c+.26% 77F-1 
“ + .126% 77F-1 

11 + .125% 16C-3 

“ +.06% 16C-3 

" +.26% improved Santolube 

“ +.126% improved Santolube 

“ +.26% ANI 

“ +.125% ANI 

“ +.126% TC 

“ +.26% 16-399 

“ +.125% 16-399 

Sent to Case as 19-10 
LZ# Bll-7G+.2% Harshaw 38 c 
PbN 

Made by Frey <§> LZ 4/21/38 
T » ~_:___ 


Stirrer Corr. lcc H a O 
" NoH 2 0 

“ lcc H a O 

“ NoH 2 0 

Chev. Shock 
Stirrer Corrosion 

24 hrs 
5 cc 


G. M. Stability 
SAE (3) 600 RPM 
|> 750 RPM 
@ 1000 RPM 


F Chev. Shock 


SAE @ 1000 

Hot Falex 
Corrosion 

Total Chlorine 
“ S 

“ Pb 

Total Chlorine 
“ S (repeat) 
P Chev. Shock 

P Chev. Shock 
SAE @ 100 c 
Stirrer Corrosion 


4< fl 

41 it 

it U 

it (4 

44 41 

44 44 

P Chev. Shock 
F Chev. Shock 
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Ck 

Made 

Started 

Completed 

V 

2/28/38 

2/28/38 

3/1/38 

V 

44 

it 

U 

/ 

44 

ti 

u 

/ 

44 

44 

it 

/ 

3/1/38 

3/1/38 

8/1/38 

V 

5/5/38 

6/5/38 

5/6/38 

\f 

44 

44 

44 

/ 

4/11/38 

4/11/38 

4/12/38 

/ 

44 

14 

44 

/ 

/ 

5/6/38 

6/6/38 

5/6/38 




/ 

4/11/38 

4/11/38 

4/13/38 

/ 

4/13/38 

4/13/38 

4/19/38 

/ 

44 

44 

4/19/38 

/ 

44 

44 

4/19/38 

/ 

4/19/38 

4/19/38 

4/19/38 

/ 

44 

44 

it 

/ 

44 

4/23/38 

4/23/38 

/ 

44 

44 

it 

V 

4/19/38 

4/20/38 

4/21/38 

\' 

44 

4/19/38 

4/20/38 

\f 

44 

44 

44 

V 

4/19/38 

4/20/38 

4/21/38 

/ 

44 

4/19/38 

6/29/38 

/ 

44 

4/20/38 

4/20/38 

/ 

4/19/38 

4/20/38 

4/20/38 

/ 

44 

44 

44 

/ 

4/20/38 

4/20/38 

4/21/38 

44 

/ 

44 

44 

/ 

44 

44 

44 

/ 

44 

44 

41 

/ 

44 

41 

41 

/ 

/ 

44 

44 

44 

44 

14 

44 

/ 

44 

14 

41 

/ 

44 

44 

44 

/ 

44 

44 

44 

/ 

44 

44 

44 

/ 

4/20/38 

4/20/38 

4/20/38 

/ 

4/21/38 

4/21/38 

4/26/38 
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Exhibit 2 

Progress Report 


Project No. 15 
Prepared by Peter Asseff 


ANALYSIS 


Sample 

Total Total S. A. E. TESTS 

Sulphur Lead 500 750 

R. P. M. 

1000 

CHEV. 

SHOCK 

15-506 

508# 548 

332# 


507 


326# 

Fails 

508 

1.3 Trace 


Fails 

509 

1.2 — 


Passes 

510 


325 

Passes 

510A 


329 

Passes 

522 



Fails 

524 


352 


528 


580+ 


529 


346 

Fails 

530 


352 


531 


361 


533 


337 

Failed 

534 


398 


536 


364 


15-536 

S. U. S. at 210° F 76.4 sec. 




Sample S-15-526 


R. Tattle 5/4/38 


On the addition of lead acetate to 15-502D, I found that the add 
even in the hot oil. When the addent was melted and mixed with 
was immiscible in the oil. The sample was discarded. 


Page No. 14 
Date 4-23-38 


ent quickly solidified, 
the oil at 100°C, it 
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Exhibit 3 

Compositions of lubricant. Examples 1 to 4 for which 
certain test data is given in attached Exhibit 4. 


Example 1 

Mineral Lubricating Oil S. A. E. 20_ 100% 

Example 2 

Mineral Lubricating Oil - 99.5% 

Calcium petroleum sulphonate .5% 

Example 3 

Mineral Lubricating Oil .99.52% 

P-S 5 treated wax unsaturate * .48% 

Example 4 

Mineral Lubricating Oil .99.02% 

P 2 Ss treated wax unsaturate .48% 

Calcium petroleum sulphonate .50% 

Example 5 

Mineral Lubricating Oil.90 parts 

Chlorinated paraffin wax (40% cl.). 7.5 parts 

Dibenzyl disulphide . 2.5 parts 

Lead naphthanate. 2 parts 


* Reaction product of P 2 S 5 with an unsaturated organic 
compound made by chlorinating and dehvdrochlorinating 
paraffin wax. 

Exhibit 4 


Lauson Engine Test 


Example 

Piston 

Ring 

Ring 

Bearing 

Loss 

% of active sulphur 
contributed, by inhibitor 

No. 

Skirt 

Stuck 

Filling 

mgs. 

@ 100° C. @ 250° C. 

1 

D 

1 

80 

17 


2 

D 

0 

100 

88 


3 

C-D 

0 

0 

19 

.00031 .011 

4 

B 

0 

0 

19 

.00031 .011 


5 .00038 .063 
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Test No. 21 and 22 
Date 7-22-44 

Lauson Engine Operating Schedule 

Starting with a reconditioned engine and a new oil 
sample the following schedule is to be followed: 

1. Mark backs of bearings with the electric pencil to in¬ 
dicate Top or Bottom half, engine number and oil sample 
number. 

2. Weigh bearings to the nearest milligram and record 
the weights in bearing weight book. 

3. Put 2 lbs. of oil in the crankcase. 

4. Turn on the oil heaters. 

5. Start engine and adjust to 1200 R. P. M. 

6 . After 30 min. at 1200 R. P. M. readjust the speed 
to 1600 R. P. M. 

7. Adjust the carburetor for 76-78% as shown by Cam¬ 
bridge tester. 

8 . Check the exhaust gas of all engines with the Cam¬ 
bridge tester at 3, 7, and 11 o’clock. If an engine will not 
run without spitting and backfiring with an exhaust read¬ 
ing of 76-78%, check breaker gap and plug gap and 
value clearance. If there is nothing wrong Akrith these 
points have the supervisor look at the engine. Wien every¬ 
thing is in proper adjustment the engine will run well 
with a 76-78 reading. 

9. Check oil level every 10 hours. Oil level should be 
1". Weigh all oil that is added and record weight on 
data sheet. 

Engine Inspections 

Stop for inspection at 30 hr. intervals. All tests run 
to 240 hrs. unless stopped at some intermediate inspec¬ 
tion. 

10. Stop engine turn of oil heaters, shut off coolant 
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valve and drain engine jacket, but do not remove the en¬ 
gine from the base for one hour. 

11 . Kemove bearing inserts, clean with naphthalite 
spray, dry with air and weigh to the nearest milligram. 
Record weight on the inspection sheet and compute weight 
loss from the original weight. 

12* Rate piston for skirt deposits by matching against 
reference pistons—Varnish engine pistons are rated 1, 2, 
3,4. Diesel engine pistons are rated A, B, C, D, E. 

EXHIBIT 5a 

13. Check for stuck rings. Indicate the number of rings 
stuck on the inspection sheet. 

14. Check oil ring filling—Record the percentage of the 
slot filled. 

15. Hold engine if bearing wt. loss exceeds 200 mg. or 
if there are any rings stuck. 

16. If the bearing weight loss is less than 200 mg. and 
there are no stuck rings the engine may be restarted. 

17. In starting up after an inspection, turn on heaters 
and run at 1200 R. P. M. for 10 min., then set governor for 
1600 R. P. M. 

18. At the end of a test tie the bearings to the piston 
and tag showing engine number, sample number and hours 
of the test. 

19. Weigh drain oil and put in a jar and mark sample 
number, engine number and hours of the test. 

20. At the end of the midnight to eight shift make out 
a Lauson Engine Report sheet showing the sample in 
each engine and the number of hours running time at the 
next inspection. 

21 . Rebuild engines only if they have completed 240 
hours or if they have been scheduled for a stop and re¬ 
build on the daily Lauson order sheet. 


In The 

3lmtri» ifalpa (Court oi A PP ea,a 

Fob the District of CoiJjMs^^dstvfsfioiumbia Circuit 

fllED JULioiisii 

-T 

Appeal No. 10,704 ’^! 

CL£:RK 

Cabl F. Prutton and The Lubbizol Corporation, 

Appellants, 
v. 

i 

John A. Marzall, 

Commissioner of Patents, 

Appellee. 

‘ 

APPELLANTS’ PETITION FOE RECONSIDERATION 

I 


Appellants respectfully request reconsideration of the 
decision herein dated June 21, 1951 on the ground that 
the Court in said decision clearly misinterpreted the 
teaching of the prior art, particularly the patent to Mor- 
way and thus failed to apply the law applicable to the 
actual facts of this case. 

Not having ruled on the admissibility of the evidence 
which was intended to show that Prutton had completed 
his invention of the claims in issue as early as April, 
1938, this Court properly restricted its consideration of 
the prior art to the Morway, Salzberg and Shoemaker 
patents. 
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It has never been contended by the Patent Office that 
the Morway patent by itself is an anticipation of the 
invention in issue. 

In the brief for Appellee, the entire argument with 
regard to the pertinent prior art is summarized on page 
10, Par. 3 of “Summary of Argument” which reads as 
follows: 

“The patent to Morway taught that the combined 
use of a detergent and an oil soluble sulfur com¬ 
pound of definite sulfur activity gave excellent re¬ 
sults in lubricating oils. The patents to Salzberg, 
Rutherford et al. and Shoemaker et al. describe the 
corrosion inhibiting function of various salt esters of 
thio phosphoric acid, which are appellants preferred 
inhibitors. To test these compounds for their sulfur 
activity and substitute those found effective for the 
corrosion inhibitors of Morway involves only routine 
experimentation not invention. 77 

This Court in its decision said: 

“On consideration of the entire record we must 
conclude that the District Court was correct in finding 
that 4 It would not require invention in view of the 
disclosures of each of * • * Shoemaker et al, or 
Salzberg, to replace the corrosion inhibitor of Mor¬ 
way or Wilson by a sulfur containing inhibitor of the 
kind defined in the claims here involved 7 .” 

The sulphur component of the Morway composition is 
defined by him as “corrosive 77 as determined by method 
described by the American Society for Testing Materials. 
As an appendix to this Petition we include a reproduction 
of the official directions for this test which it will be noted 
is conducted at 122° F. or 50° C. In other words Mor¬ 
way 7 s sulphur component must be corrosive to copper at 
50° C. 

Morway 7 s sulphur component is not an “inhibitor 77 in 
any sense of the word. It is most certainly not a “cor¬ 
rosion 77 inhibitor. A material which is described as nes- 


essarily corrosive, cannot be construed as a corrosion 
inhibitor. Therefore, reference by Appellee and this 
Court to Morway’s sulphur component as an “inhibitor” 
is highly misleading and contrary to actual fact. 

A plurality of prior art patents may be combined in 
spelling out an anticipation only to the extent that their 
teachings are mutually consistent and complementary. 

A principal prior art reference relating to a multiple 
component composition may be combined with only such 
secondary references as disclose components whose prop¬ 
erties are the same as the essential properties of the 
components recited in the principal reference. 

Since Morway stated that an essential property of his 
sulphur component was its corrosiveness, the secondary 
references which may be combined with Morway to am¬ 
plify his disclosure, can only be references which disclose 
“corrosive” sulphur components which Morway failed to 
mention. 

Morway required that all compositions made according 
to his invention contain sulphur such that at least 0.^%, 
based on the total composition, would react with copper 
at 50° C. Prutton’s compositions cannot tolerate that 
kind or amount of sulphur. Prutton says that at 100° !C., 
the total amount of sulphur in the composition which will 
react with copper shall be less than .001% based on :he 
total composition. Prutton is very specific on this point. 
In his specification he said: 

“The inhibitor should be used in the final blend 
in such concentration that the total amount of act ive 
sulphur, for example, inclusive of the sulphur thus 
made available by the inhibitor plus any active sul¬ 
phur originally present, or incidentally supplied by 
other addition agents, is within the limits gi 
above.” *(R. 114-5) 
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In the Morway compositions, the very minimum amount 
(.3%) of sulphur which is reactive with copper at 50° C. 
is three hundred times the very maximum amount of 
sulphur in the Prutton compositions which is reactive 
with copper at 100° C. Since sulphur materials which 
are reactive to any substantial degree with copper at 
50° C. will be considerably more reactive with copper at 
100 ° C., it is a conservative estimate that the amount of 
sulphur in the Morway composition which will be reac¬ 
tive with copper at 100° C. will be at least 400 times the 
amount present in the Prutton compositions. 

This Court seemed to be apprehensive that one seeking 
to practice the Morway invention might by accident come 
within the claims in issue. From the figures given above 
it is quite apparent that this could never happen. 

This Court said that Appellants should not be permitted 

“* * * to preempt the lubricating field to the extent 
and in the manner they seek.” 

At this point, the Court was clearly under a misappre¬ 
hension as to the scope of the claims in issue. Instead 
of being broad, the claims are very narrow indeed. The 
numerical values given above in comparing the relative 
amounts of active sulphur in the Prutton and Morway 
compositions bear out this fact. 

A case which clearly lays down the law applicable to 
our present facts is Application of Merkle, 150 F (2) 
445 which was decided by the Court of Customs and 
Patent Appeals in 1945. Therein it was held: 

“Does the prior art suggest doing what appellant 
has done? Does it suggest the modification? Is 
there anything in the prior art that would suggest 
to anyone skilled in the container art how he could 
modify the references and consolidate them and pro¬ 
duce his article so as to solve the problem upon 
which he was working?” (Emphasis added) 
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For a statement by one skilled in the art as to whether 
the use of particular inhibitors was obvious or determin¬ 
able from the knowledge in the art at the time Prutton 
made his invention, we may refer to the following state¬ 
ment found in the specification of the patent application 
filed by Rutherford et al on May 6, 1939 (now Pat. No. 
2,252,984 (R. 165) col. 2, lines 13-20): 

“The disclosures in the prior art relative to such 
stabilizers therefore cannot serve as a guide for one 
seeking stabilizing agents or oxidation inhibitors ef¬ 
fective at higher temperature levels. The phenomena 
involved are catalytic in nature, are highly empi rical 
and require extensive experimentation to determine 
the action of a given type of addition agent.’’ 

It is believed unnecessary to dwell on the fact that the 
sulphur components of the Salzberg and Shoemaker pat¬ 
ents are not the same as the sulphur components of the 
Prutton compositions. Only by modification in the man¬ 
ner explained by Prutton at the trial would those mate¬ 
rials satisfy the requirements of the issue claims a^ to 
the degree of reactivity of the sulphur. Those patents 
also fail completely in any teaching as to the critical low 
amounts of sulphur required to be present. 

CONCLUSIONS 

From the foregoing it is clear that: 

1 . The teaching of the Morway patent, even if supple¬ 
mented by the secondary references, will always 
result in compositions in which the amount of sul¬ 
phur reactive with copper at 100° C. is conserva¬ 
tively 400 times the amount present in the composi¬ 
tions defined by the issue claims. 

2. Morway’s sulphur component is required by him to 
be “corrosive”. It is not a corrosion “inhibitor”. 
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If one, following Morway’s teaching, were to look 
for a substitute for the particular sulphur bearing 
materials specifically mentioned for use by Morway, 
one would select a corrosive sulphur material and 
not a corrosion “inhibitor”. 

3. To select a corrosion “inhibitor” as a substitute 
for the “corrosive” sulphur component of Mor¬ 
way J s compositions would be to go directly contrary 
to the very essence of Morway’s invention. 

4. The teachings of Morway as supplemented by the 
secondary references, to the extent that it is proper 
to combine such references, does not suggest the 
line of approach followed by Prutton. 

Wherefore, it is respectfully urged that the issue claims 
be held patentable over the prior art. Because of the 
technical nature of the questions involved, a rehearing is 
solicited. 


CERTIFICATE 

Counsel for Plaintiffs-Appellants hereby certify that 
the foregoing Petition is presented in good faith and not 
for delay. 

Respectfully submitted, 

Oscab C. Limbach 
Leader Building 
Cleveland, Ohio, 

Attorney for Plaintiff-Appellants. 

/s/ Almost S. Nelson 
Almost S. Nelson- 
604 Warner Building 
Washington, D. C., 

Of Cownsd. 



APPROVED AS 
AMERICAN STANDARD 

BY THE AMERICAN STANDARDS ASSOCIATION 
ASA NO.: Zl 1.21-1930 
REAFFIRMED 1947 

AMERICAN PETROLEUM IN S T I TUTE 
STANDARD. AJ*X NO.: 32100 


Standard Method of Test for 


DETECTION OF FREE SULFUR AND CORROSIVE $ULFUR 

COMPOUNDS IN GASOLINE 1 



A.S.T.M. Designation: D 150 - 50 
Adopted, 1930.* 

This Standard of the American Society for Testing Materials is issued under 
the fixed designation D 130; the final number indicates the year of original 
adoption as standard or, in the case of revision, the year of last revision. 


Scope 

1. This method of test is intended for 
use in the detection of free sulfur and 
corrosive sulfur compounds in gasoline. 


(b) At the end of 3 hr. the strip ex¬ 
posed to the gasoline shall be removed 
and compared with a similar strip of 
freshly polished copper. 


Procedure 

2. (a) A clean strip of mechanically 
polished pure sheet copper about 1 in. 
in width and 3 in. in length shall be 
placed in a suitable clean tube or sample 
bottle. Gasoline under test shall be 
added so that the copper strip is com¬ 
pletely immersed. The test tube or 
sample bottle shall be closed with a 
loosely fitting cork and held in a suitable 
bath at 122 F. (50 C.). 

• Under the ttandardixatinn procedure of the Society, 
this method it under the juri«dict»«n of the A.S T.M. 
Committee D-2 on Petroleum Products and Lubricants. 

’Prior to adoption at standard, tbit method was puh- 
lithed at tentative from 1922 to 19.VI. I*inf revised in 1V’7. 
On its publication aa tentative in 1«22 this meth.-d re¬ 
placed the former Tentative Method of Te»t for Detection 
of Free Sulfur and Corrosive Sulfur in Petroleum Products 
(DI9-21T). 


Detection of Sulfur 

3. The presence of sulfur or corrosive 
sulfur compounds is indicate^ by the 
corrosion or discoloration of the gaso¬ 
line-exposed strip when compared with 
the freshly polished copper strip. 

(a) Gasoline shall be reported as pass¬ 
ing the test when on examination the 
exposed strip shows not more than ex¬ 
tremely slight discoloration as Compared 
with the fresh copper strip. 

(5) Gasoline shall be reported as not 
passing the test when on examination 
the exposed strip shows more than ex¬ 
tremely slight discoloration as dompared 
with the fresh copper strip. 
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EXHIBIT 


Lauson Operating 
Varnish procedure 
Speed 

Carburetor Setting 
Head Temperature 

Oil Temperature 

Diesel procedure 
Speed 

Carburetor Setting 


5b 

Test No. 21 and 22 
Date 7 - 22-4 
Conditions 
Test No. 21 
1600 RPM 
77-78 

175° + 5° F. 

280° + 5° F. 

Test No. 22 
1600 RPk 
77-78 


Head Temperature 

345° -f 5® F. 

Oil Temperature 

225° + 5° F. 

3 Fits 


Piston Clearance 

.006" — .(j)07" 

Ring Gap Clearance 

.015" 

Ring Groove Clearance 

.002" — .004" 

Intake Valve “ 

.010 

Exhaust Valve ** 

.015 

Breaker gap 

.012" — .015" 


EXHIBIT 5c 

Reply to Brief Under Rule 137 

Applicant has filed an affidavit under Rule 7£, which 
applicant states “fully disposes of all of the grounds of 
rejection such as prior art, lack of cooperation, etc.”, 
leaving only the ground of indefiniteness. The affidavit 
has not been seasonably filed and is not accompanied by a 
duly verified showing of why it was not earlier presented. 
Ex parte Berg, 1906 C. D. 36. 


I 
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The affidavit discloses two compositions coming within 
the generic claims. These are the composition shown on 
the first page of the affidavit and the composition of Ex¬ 
ample 4 of Exhibit 3. This is not considered sufficient to 
antedate the references as to the generic claims herein, 
covering as broad a scope as they do. The affidavit gives 
no evidence of the generic concept of a detergent broadly 
combined with sulfur compounds broadly, or of the concept 
that the sulfur is in such form that more than 1% will 
react with copper at a temperature of 250° C. and less 
than 0.1% at 100° C. Nor is there any evidence of the 
use of selenium compounds covered by the generic claims. 
And certainlv the affidavit is not sufficient to overcome 
the claims reciting metal containing sulfur compounds, 
such as claim 15. 

Still further, there is no statement in the affidavit alleg¬ 
ing that the compositions of Exhibit 3 were prepared 
prior to the filing dates of the references. As a matter 
of fact, exhibits 5a-5c, describing the tests performed on 
the compositions of Exhibit 3, are dated subsequent to the 
filing of this application. 

Possibly Exhibit 3 was not intended as part of the affi¬ 
davit under Rule 75, but merely as an affidavit under Rule 
76, to show the cooperative effect of the use of a detergent 
with an inhibitor. This it is believed to fail to do con¬ 
clusively. Example 4 of Exhibit 3, which includes both 
additives is superior to the composition of Example 3, 
having only the inhibitor in that there is a slightly smaller 
deposit on the piston skirt indicated by the letter B, as 
compared to deposit C-D. The composition of Example 2 
contains the detergent alone, but in this case the deposit 
is listed as D, no better than in the case of no additive 
at all. This test, however, is obviously qualitative only. 
Ratings of D in each of two cases may actually be quan¬ 
titatively somewhat different, and in fact sufficient to ac¬ 
count for the slight improvement due to the presence of 
the detergent. 
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Furthermore, it is to be noted, as stated in the Exam¬ 
iner’s Statement, the patents to Asseff, Mulit, Wilson, and 
Rutherford disclose the conjoint use of sulfur bontaining 
inhibitors and detergents. 

P. M. S ash 

Examiner 

Petition for Consideration of the Affidavit Undkr Rule 75 
and for Postponement of the Hearing Until Such 
Consideration Has Been Given by the .j 
Primary Examiner. 

In the first paragraph of the Primary Examirier’s “Re¬ 
ply to Brief Under Rule 137”, the Examiner sjtates that 
there is no verified showing of record as to wlky the af¬ 
fidavit under Rule 75 was not earlier presented^ A veri¬ 
fied showing on this point is attached. 

It is not clear from the Examiner’s reply whether such 
affidavit under Rule 75 has been entered since in his reply 
he then proceeds to comment on the sufficiency of such 
affidavit. 

We are filing this verified showing in order to make 
sure that the affidavit under Rule 75 is of record and will 
be considered by the Board of Appeals. 

If said affidavit under Rule 75 is now of record and 
will be considered by the Board of Appeals, then the 
hearing may be held on the day now set. Hojwever, if 
further consideration of the affidavit under Rulb 75 will 
be required by the Primary Examiner in view of the filing 
of the attached verified showing, then it is respectfully 
requested that the hearing be postponed for a length of 
time sufficient for the Examiner to give the necessary con¬ 
sideration to the affidavit under Rule 75. 

Respectfullv, 

CARL F. PRUTTON 
By /s/ Oberlin, Limbach & Dky 

His Attorneys 

• • • * 
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Affidavit of Oscar C. Limbach 

State of Ohio ) 

) SS: 

County of Cuyahoga ) 

OSCAR C. LIMBACH being first duly sworn deposes 
and says that he is a member of the firm of Oberlin, Lim¬ 
bach & Day, attorneys of record in the above identified 
application, in which an affidavit under Rule 75 was filed 
i concurrently with the brief before the Board of Appeals 
i and which affidavit under Rule 75 was objected to by the 
i Primary Examiner for the reason that the same was not 
i accompanied by a verified showing of why the affidavit 
was not earlier presented. 

This affidavit under Rule 75 was filed for the purpose 
I of removing as references all of the patents cited, al¬ 
though, as will appear from the following history of this 
case, the rejection on art has never been a principal 
ground of rejection relied upon by the Examiner. The 
i first Office action in this case is dated May 19, 1942 and 
while citing a number of patents did not reject any of 
the claims on art but merely consisted in a requirement 
for a reduction in the number of such claims. 

There was then filed an amendment containing a chart 
outlining the subject matter of the claims for the facility 
i of the Examiner in considering the same, and in response 
| thereto there was a further Office action, paper No. 5, 
i dated April 10, 1943. Paper No. 5 cited certain addi¬ 
tional art, some of which is relied upon by the Primary 
Examiner in his final rejection. However, in the pre- 
ultimate paragraph of that Office action, paper No. 5, the 
Examiner stated:— 

“The above references are cited to show the state of 
the art.” 

None of the references were specifically applied to any 
of the claims. In the next Office action, paper No. 7, the 
Examiner rejected the claims on the ground of aggrega- 
i tion and on the further and principal ground that the 
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claims were indefinite in their identification o£ the addi¬ 
tion agents in terms of their sulphur reactivity. The only 
reference to art contained in that Office action is the pre- 
ultimate paragraph thereof in which the Examiner said:— 

“If suggestion is needed for the conjoint use of a 
i detergent’ and an * inhibitor ’, it is to be found in the 
Asseff, Wilson, Mulit and Rutherford patents. The claims 
are additionally rejected as lacking invention over each 
of these patents.” 

The next amendment, paper No. 8, filed by the appli¬ 
cant, and which was held responsive by the Examiner, 
stated in the last paragraph on page 4 thereof:— 

“The various patents referred to by the Ekaminer in 
the last Office action need not be referred to more specifi¬ 
cally because they fail to disclose the applican ts particu¬ 
lar combination. The Examiner has not been able to 
point out in any of such references where he believes the 
combination is found. As previously indicated the Exam¬ 
iner presumably rests his entire rejection on the ground 
of aggregation.” 

The next Office action dated Nov. 23, 1944 was the 
final rejection. 

Under the circumstances, it was not until after the final 
rejection and actually not until the Examiner’s Statement 
was there any application of the prior art to the claims, 
i.e. the first time during the prosecution of the case where¬ 
in the Examiner interpreted the prior art a^ applicable 
to the claimed disclosure was on page 7 of the Examiner’s 
Statement begininng with about line 5 of suci page. It 
was, therefore, not until the Examiner’s Statement that 
the real issue on the prior art was made up and, there¬ 
fore, it was not until that time that the affidavit under 
Rule 75 was filed. 

/s/ Oscar C. Limbach 

Sworn to and subscribed before me this 29th day of 
January, 1947. 

/s/ Lucille Jaeger 

Notarv Public 

mt 

My commission expires May 6,1948. 


Examiner’s Report 

Applicant has filed a request for consideration of the 
affidavit under Rule 75 filed Jan. 20, 1947. This affidavit 
was refused entry for the reason that it was not season¬ 
ably filed and was not accompanied by a verified showing 
of why it was not earlier presented. Applicant’s petition 
for consideration of the affidavit is accompanied by an 
affidavit purporting to show why the affidavit was not 
earlier present. The Board of Appeals has remanded this 
application to the Primary Examiner for such disposition 
of the petition and affidavit of January 31, 1947 as he 
deems proper. 

The showing of why the Rule 75 affidavit was not earlier 
presented is deemed inadequate. Affiant states that the 
art was not applied to the claims until the Examiner’s 
Statement, and, therefore, it was not until that time that 
the affidavit under Rule 75 was filed. However, it is be¬ 
lieved that the Office action of February 26, 1944 (paper 
No. 7), which preceded the final rejection, included a re¬ 
jection on the references. Thus on page 2 of said Office 
action the statement is made that “the two type of ad¬ 
dition agents employed by applicant have been previous 
employed as lubricating oil addition agents. Phenates, 
for example, are disclosed by Wilson, Cook and McNab, 
alcoholates by Mulit; metal salts of sulfonic acids by Wil¬ 
son and salts of the acids of phosphorus by Rutherford 
and Asseff.” 

Further, on page 3 of said action, penultimate para¬ 
graph, the statement is made that 

“If suggestion is needed for the conjoint use of a ‘de¬ 
tergent’ and ‘inhibitor’, it is to be found in the Asseff, 
Wilson, Mulit and Rutherford patents. The claims are 
additionally rejected as lacking invention over each of 
these patents” (emphasis added). 

In the Office action of November 23, 1944 (paper No. 9), 
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which was the final rejection, the statement was made 
(page 1, fourth paragraph): 

“The rejection of the elected claims as failing to define 
invention over the art and for reasons expressed in the 
previous Office action is believed sound and is repeated.” 

It thus appears that the claims clearly were rejected 
on the art in the Office actions of February 26, 1944 and 
November 23, 1944. The rejections were in the (same form 
as stated in the Examiner’s Statement (page 7 and 8). 
Accordingly, the affiant’s statement that it was not until 
the Examiner’s Statement that there was any application 
of the prior art to the claims is not understood. 

Even if applicant were correct in his contention that 
the rejection on the art was made more prominent in the 
Examiner’s Statement, it is not believed that the affidavit 
would be admissible in view of Ex parte Romunder, 1910 
C. D. 121. In this case the affidavits under Rule 75 were 
filed while the case was on appeal. Applicant submitted 
as the reason for delay in filing the affidavit th£ fact that 
numerous references had been cited by the Examiner with¬ 
out special reference to Smith (the reference in question) 
and that “the Examiner’s Statement, in which the pre¬ 
viously merely incidental or casual Smith reference leaps 
to the foremost place as a reference, is in the nature of a 
surprise to applicant-.” The petition for considera¬ 

tion of the affidavits was denied, the excuse for delay being 
held to be “manifestly inadequate,” the Assistant Com¬ 
missioner stating that the patent to Smith was before the 
applicant “for several months” prior to the final rejec¬ 
tion. J 

This decision is deemed to be even more applicable to 
the instant case, Here it is not believed that the rejec¬ 
tion on the art “leaps to the foremost place” for the first 
time in the Examiner’s Statement from an incidental or 
casual place in the rejection by the examiner. Further¬ 
more, the references were before the applicant rhany more 
than several months.” 


144 A 


It is still further to be noted that if the rejection on 
! the art was believed by applicant to constitute a new 
ground of rejection he had the opportunity to request that 
the prosecution be reopened under Ex parte Mevey, 1891 
C. D. 115. At the very least, the affidavit under Rule 75 
could have been filed immediately after receipt of the 
Examiner’s Statement. Instead, the affidavit was not filed 
for more than a year after the Statement. 

For the reasons indicated, the affidavit of January 31, 
1947 is not considered to present a showing of satisfactory 
reasons for the delay in filing the affidavit under Rule 75. 
Accordingly, the request to consider the Rule 75 affidavit 
is denied. 

/s/ P. 3tf. Nash 
Examiner 

* • * • 

i Petition to the Commissioner 

Now comes the applicant, Carl F. Prutton, and by his 
attorneys respectfully petitions that the Commissioner 
direct the Primary Examiner to enter the Affidavit under 
Rule 75 and to withdraw the rejection of all of the claims 
on the patents to Asseff, Wilson, Mulit and Rutherford. 

In the present case, the issue on appeal has not been 
clearly defined and granting of the present petition will 
materially reduce the issues before the Board of Appeals. 
It is to be noted that the affidavit removes all of the prior 
art. 

i As set forth in the verified showing of Oscar C. Lim- 
bach which is of record, the first Office Action contained 
a requirement to reduce the number of claims. The sec¬ 
ond Office Action cited references showing merely the 
state of the art. The third Office Action rejected the 
claims on (a) aggregation; (b) indefiniteness; and (c) a 
rejection in one sentence that the claims are additionally 
rejected as lacking invention over each of the patents. 

! In response to this Office Action the applicant, in Paper 
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No. 8, argued that the prior art failed to disclose appli¬ 
cant’s particular combination and further stated that the 
Examiner presumably rests his entire rejection on the 
ground of aggregation. The next paper was a final re¬ 
jection in which the previous grounds of rejection were 
adhered to without application of the references to the 
claims. 

The Examiner in denying entry of the affidavit appar¬ 
ently bases his holding on the decisions in Ex parte Berg, 
1906 C. D. 36; and Ex parte Romunder, 1910 <p. D. 121. 
These decisions deal solely with delay in filing affidavits 
under Rule 75. The present situation, however, is be¬ 
lieved to be controlled by the decision in Ex parte Gal- 
lasch, 37 U. S. P. Q. 232. In that decision, affidavits 
under Rule 75 were admitted after the Board had rendered 
its decision, but it is believed that a review of thq patented 
file of Gallasch, Patent No. 2,057,187, will show! that the 
applicant was arguing that the references did not dis¬ 
close his invention. Under these circumstances, the Com¬ 
missioner of Patents, speaking through the First Assistant 
Commissioner, held that the affidavit should be admitted 
and he remanded the case to the Primary Examiner for 
consideration of the affidavits. 

In view of the fact that a verified showing has been filed 
by Oscar C. Limbaeh, no further verified showing is be¬ 
lieved to be necessary. 

It is therefore respectfully requested that the Primary 
Examiner be directed to enter the affidavit under Rule 75 
and to withdraw the rejection of the claims on jthe prior 
art. 

• • • • 

Ex parte Carl F. Prutton ) 

Serial No. 416,753 ) 

Filed Oct. 27, 1941 ) Petition 

Lubricant ) 

This is a petition from the Examiner’s refusal to enter 
and consider an affidavit under Rule 75 filed after appeal 
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had been taken and more than a year after the Examiner’s 
Statement became part of the record. 

The Examiner refused to enter the affidavit on the 
ground that it was not seasonably filed and was not ac¬ 
companied by a verified showing of why it was not ear¬ 
lier presented. 

The petitioner stresses the fact that he was of the im¬ 
pression that the Examiner was relying solely on the re¬ 
jection on the ground of aggregation and that it was not 
until he read the Examiner’s Statement that he realized 
that the patents of record were also being employed in 
support of the Examiner’s position. In this connection, 
a review of the record clearly reveals that in paper No. 7, 
pages 2 and 3, the Examiner rejected the claims on the 
reference patents named therein and in the subsequent 
Office action (paper No. 9, page 1) the Examiner stated 
“The rejection of the elected claim as failing to define 
the invention over the art and for the reasons expressed 
in the previous Office action is believed sound and is re¬ 
peated.” 

There does not appear to be any doubt from a reading 
of papers Nos. 7 and 9 that the Examiner was also rely¬ 
ing on the patents named in paper No. 7. Moreover, the 
petitioner in his notice of appeal states as the fourth 
ground of appeal that the Examiner erred in rejecting the 
claims on the patents to Asseff, Wilson, Mulet and Ruther¬ 
ford and as the fifth ground of appeal that the Examiner 
erred in rejecting the elected claims as failing to define 
the invention over the art, which indicates a recognition 
or awareness that the Examiner was relying on the pat¬ 
ents sought to be overcome by the affidavit under Rule 75. 
The decision in Ex parte Romunder 1910 C. D. 121 dis¬ 
cussed by the Examiner is considered to be directly in 
point. The decision of Ex parte Gallasch 37 U. S. P. Q. 
232 cited by the petitioner has been considered but there 
is no showing in the instant case that the facts upon which 
the affidavit is based were not available to the petitioner 
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during the time the application was within the jurisdic-. 
tion of the Primary Examiner. See also Ex partje Bowyer 
1939 C. D. 5. 

Assuming, without granting it to be so, that the peti¬ 
tioner’s contention that a new ground of rejection has 
been raised in the Examiner’s Statement, the petitioner 
should have filed the affidavit under Rule 75 within six 
months after the receipt of the Examiner’s Statement. 
The affidavit was not filed until more than a ypar after 
the Statement w*as mailed, a considerable time kfter the 
statutory period for response had expired. 

The petition is accordingly denied. 

M. C. Rosa 

Acting Supervisory Exkminer 

• * * * 

BEFORE THE BOARD OF APPEALS 


Ex parte Carl F. Prutton 

Application for Patent filed October 27, 1941, Serial 
No. 416,753. Lubricant. 

Messrs. Oberlin, Limbach & Day for applicant. 

_ 

This is an appeal from the action of the Examiner 
finally rejecting claims 1, 2, 7, 8, 12, 13, 15, 36, 37, 38, 48, 
49 and 67 to 70, inclusive. 

Claims 9 and 46 are said to be for nonelected species. 

Claim 1 is illustrative and reads as follows: 

1. A lubricating composition comprising a hydro-carbon 
lubricating oil, the ability of which to more fully perform 
the lubricating function under a wide variety of condi¬ 
tions, is, in part at least, dependent upon the combined 
presence therein of a component functioning as k deter- 


i 

l 
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gent and a component containing an element of the class 
consisting of sulphur and selenium in such form that more 
than 1%, based on such component, will react with cop¬ 
per at a temperature of 250° C. and less than 0.1% at 
100° C. 

The references relied upon are: 

Cook, 2,139,725, Dec. 13, 1938, 

Cook, 2,231,157, Feb. 11, 1941, 

Rutherford et al, 2,252,984, Aug. 19, 1941, 

Rutherford et al, 2,252,985, Aug. 19, 1941, 

Asseff, 2,261,047, Oct. 28, 1941, 

Mulit, 2,274,302, Feb. 24, 1942. 

Wilson, 2,280,419, Apr. 21, 1942, 

McNab, 2,289,795, July 14, 1942. 

The Examiner has refused consideration of the affidavit 
under Rule 75. 

The brief does not discuss the prior art or the rejection 
based thereon, or the question of aggregation. As we 
understand the prior art relied on, the Examiner’s rejec¬ 
tion of the claims is correct. 

There is also a rejection under Sec. 4888, Rev. Stat., 
with reference to the measure of reactivity of the sulphur 
or selenium compound with copper at specific tempera¬ 
tures. Appellant has not denied that the sulphur com¬ 
pounds of the prior art have the necessary activity, but 
even if they do not have such activity, we are not satis¬ 
fied that the formulae given in the claims definitely iden¬ 
tify the composition. They relate more to the control of 
factory output of commercial compositions. 

Furthermore, the corrosiveness test seems to be usual 
in the art, and the range of more than 1% (claim 1) to 
more than .01% (claim 7) is too wide to be of any critical 
value. It seems to be a mere matter of choice. 

We are not satisfied that the Examiner is in error in 
the various rejections which he has advanced. 

The decision of the Examiner is affirmed. 


149 A 


In event of appeal attention is directed to In re Boyce, 
32 C. C. P. A. 718, 144 Fed. (2d) 896, 1944 C. D. 609, 
568 O. Gr. 568, 63 U. S. P. Q. 80, in regard to Specifically 
including in the appeal notice all grounds of rejection in 
the Examiner’s Statement not expressly overruled by the 
Board. 

/s/ W. L. Redrow 

Examiner-in-Chief 
/s/ M. J. Porter 

Examiner-in-Chief 
/s/ B. Henkin 

Examiner-in-Chi< if 
(Acting) 
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This Invention relates to new esters of the thlo 
adds of phosphorus and more particularly to the 
long chain aliphatic esters of such adds. 

The aliphatic esters of orthophosphoric adds 
5 are known. The orthophosphoric esters of the 
low molecular weight alcohols have not proved 
to be entirely satisfactory for commercial use for 
the reason that they do not have the marked 
surface active effect desired in compounds of 
10 this type in the uses for which they are intended 
to be employed. The orthophosphoric esters of 
the longer chain aliphatic alcohols have the de¬ 
sired surface active effect but are generally solids 
at ordinary room temperatures and arelnsuffl- 
18 dently soluble in oils and hydrocarbon solvents to 
enable full advantage to be taken of their desirable 
properties. 

An object of the present invention is to pro¬ 
vide new chemical compounds having the ad van- 
20 tageous features of prior compounds but without 
all of their disadvantages. A further object of 
this invention is to provide long chain aliphatic 
esters of the thlo acids of phosphorus which are 
new chemical compounds. A still further object 
25 is to provide methods for preparing such new 
chemical compounds. Other objects are to pro¬ 
vide new compositions of matter and to advance 
the art. Still other objects will appear herein¬ 
after. 

30 These objects may be accomplished in accord¬ 
ance with our Invention which comprises react¬ 
ing an esterifying derivative of a thlo add of 
phosphorus with at least one molecular propor¬ 
tion of an aliphatic alcohol containing at least 
ten carbon atoms or reacting an esterifying de¬ 
rivative of an add of phosphorus with at least 
one molecular proportion of an aliphatic mercap¬ 
tan containing at least ten carbon atoms where¬ 
by aliphatic esters of the thio adds of phosphorus 
are obtained. These compounds are new chemi¬ 
cal compounds not known heretofore and have 
many advantageous properties over phosphoric 
esters heretofore known. 

By the term “a thio add of phosphorus” we 
Intend to include the mono, dl. tri and tetra thio 
ortho-phosphoric adds, the thio-meta-phosphoric 
adds, the thio-pyrophosphoric adds, the tbio- 
hypophospboric adds and also the thlo phos¬ 
phorus adds including the ortho, pyro and hypo 
adds. However, the thlophosphoric adds are 
generally the cheapest to manufacture and have 
the most desirable properties and of these the 
thlo ortho-phosphoric acids axe preferred both 
for ease and cheapness of manufacture and for 
their unusually desirable properties. 


The esters of our invention at least 

one aliphatic chain of at least ten carbon 
They may contain 2, 3 or 4 of such 
They may contain aliphatic p-hairm of a lesser 
number of carbon atoms. These aliphatic chairm 5 
may be derived from either saturated or unsatu¬ 
rated aliphatic alcohols and are preferably hy¬ 
drocarbon chains. They may ai«> contain phe¬ 
nolic radicals. In other words, the esters of our 
Invention may be dther neutral or add esters 10 
and may be homogeneous or mixed esters. 

The esters of dithlo ortho-phosphoric add may 
be prepared by reacting at least one molecular 
proportion of the desired alcohol with a mixture 
of phosphorus and sulphur or with FaSs. For ex- 18 
ample, two molecular proportions of dodecyl al¬ 
cohol, when reacted with PaSs, forms didodecyl 
dithlophosphate. Ah inert organic solvent such 
as benzene or toluene may be employed to better 
control the reaction. The reaction will gener- 20 
ally be carried out under a reflux condenser at 
refluxing temperatures and under a slight vacuum 
in order to remove hydrogen sulfide which is 
formed. If desired, the alcohol may be first re¬ 
acted with sodium to form the corresponding 25 
alcoholate before reacting with the phosphorus 
pentasulflde. 

The monothlo ortho-phosphates may be pre¬ 
pared by reacting one or more molecular propor¬ 
tions of the alcohol or alcoholate with phosphorus SO 
sulfochlorlde PSCls. For example, when three 
molecular proportions of sodium dodecyloxlde 
were reacted with PSCls, tridodecyl monothlo 
ortho-phosphate was obtained. When one molec¬ 
ular proportion of decyl alcohol was reacted with 35 
PSCls. the mono decyl monothlo phosphate was 
obtained. 

Still other esters of thlo ortho-phosphoric acids 


may be prepared by reacting mercaptans such as 
tetradecyl mercaptan with phosphorus oxychlo- 40 
ride POCb. The compounds produced by this 
method have each alkyl chain connected to the 
phosphorus through a sulphur atom. The re¬ 
sulting product will be a mono, dl or tri-thio 
phosphate, depending upon the molecular pro- 45 
portions of the mercaptan to the phosphorus oxy¬ 
chloride. If the phosphorus oxychloride is sub¬ 
stituted by phosphorus penta sulphide the tetra 
thio phosphate will be produced. A dithlo phos¬ 
phate produced by this method will he Isomeric 80 
with that obtained by reacting the alcohol with 
phosphorus pentasulflde. It will be apparent that 
a variety of esters of the thio acids of phosphorus 
may be obtained by employing other esterifying 
derivatives of the acids of phosphorus in place of 88 


the p ho sp hor us oxychloride. p ho sp horm pent sw l 
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phosphorus: 
m order to more clearly fflnstrate oar h wn» 
tion and the p c e ferred modes of 
5 — into effect, the foDovini 


10 


When three mnlernlar proportions of 


propo rti on of 

monottrto 


the 


CmHmO 


when formula 


Twenty-two and two-tenths parts by weight of 
phosphorus pentasolflde were im p en ded In 258 
parts tay w e i g ht of toluene. To this, 74.4 parts by 
weight of dodecyl alcohol were added slowly. 
The mixture was heated at 725 mm. under a re- 
flnx condenser for 18 hoars. The resulting re¬ 
action product farms stable 
mixed with water. 

This reaction product was treated with the cal¬ 
culated amount of aniline and h ea te d under a 
vacuum to remove most of the toluene. 
thiek syrup which remained crystallized 
chilled In Ice water. The salt was re crystallls ed 
from toluene in which It Is soluble at room tem¬ 
peratures. The white crystals were then dis¬ 
solved In ether and hydrochloride was 

25 precipitated by passing in dry hydrogen c h lo ri de. 
The gjififap hydrochloride was filtered off and 
the filtrate evaporated. The oily residue became 
solid when chilled to about —50° C. but melted 
to an oil when warmed up to 28* C. It did not 
crystallize in an Ice-salt mixture. The bfl was 
heated under a vacuum to remove residual ad¬ 
vents. This oil analyzed 6.3% of phosphorus. 
(Theory for didodecyl dithiophosphate is 6.6% 
phosphorus.) The didodecyl dithlo phosphate 
when added to water was sufficiently soluble to 
render the water acid In reaction. 

The p-nltroaniline salt of the dithiophosphate 
was prepared by dissolving It in toluene and 
treating with p-nltroaniline. This salt was quite 
soluble In toluene and alcohol at ordinary tem¬ 
peratures. 

The pyridine salt was prepared by adding the 
radcMifttArf amount of pyridine to a water suspen¬ 
sion of the didodecyl dithlo phosphate and the 
solution shaken. The resulting solution foamed 
and exhibited & cleansing action when applied 
to the skin. 

. The sodium salt of didodecyl dithlo phosphate, 
made by treating didodecyl dithiophosphate with 
an aqueous solution of sodium carbonate. Is not 
soluble In water. 

Example 2 


V* 


50 


When four molecular proportions of 940-octa- 
55 decenyl alcohol were reacted with one molecular 
propor ti on of phosphorus pentasolflde In accord¬ 
ance with the procedure of Wxample 1, diocta- 
decenyl dithlo ortho-phosphate 
This compound has the formula 


50 


CiaHxO 


V 


CsHaO 


/ \ 


8H 


65 


C*H»0 / \>CuH» 


Example 5 
thtometaphosphato 

CxHaO—P 


15 


was obtained by treating tritetradecyl monothlo 
ortho- ph o s ph at e with concentrated sulphuric 
add. 

Ex am pl e 6 

M onocetyl monothlo o-phosph&te having the 
formula 

CmHoO a 

V 

H0 / N>H 

was prepared by reacting one moL of cetyl al¬ 
cohol with one moL of PSCb in accordance with 
the pr ocedure of Example 4, followed fay hy¬ 
drolysis. 

Example 7 

Trldodecyl trithio ortho-phosphate having the 
formula 

CoH»8 ~ 

V* 

C«»H»8 / \criSa 

may be made by reacting three mols of dodecyl 
mercaptan with one moL of phosphorus oxy¬ 
chloride. 

Example 8 

Trldodecyl trithio phosphate 
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OisHaS 


^P— 8CaH» 


50 


may be obtained by reacting one moL PaSj with 
three mols of dodecyl alcohol. This co m pound 
is preferably obtained by reacting three mols of 
dodecyl mercaptan with phosphorus trichloride 
PCb. 

9 


55 


Example 3 

_ I 

When five molecular proportions of octadecyl 
alcohol were reacted with one molecular propor¬ 
tion of phosphorus pentasolflde. trioctadecyl 
dithlo ortho-phosphate was obtained. This com¬ 
pound has the following formula 

C«HbO a 

V* 

CmSwO / \c«H» 


The OjO-dlcetyl monothlo ortho-phosphate M 

! 

C»H»0 / \>H 


56 

I 


may b e obtained by reacting cetyl alcohol with 
phosphorus penta-solflde In accordance with the 
procedure of Example L The resulting product 
apparently contains a substantial amount of 
OjS-dlcetyl monothlo orthophosphate having the 7( , 
formula 


C«HaO 


v° 


OmHbS^ \>H 


1* 
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The tetracetyl dithlopyrophosphate 

CmHmO a a OChHm 


CmHmO / ^OCuHa 

may be obtained by treating tricetyl monothlo- 
phosphate with concentrated sulphuric add. 

10 Example 11 

Trldodecyl tetra thlo o-phosphate having the 
formula 

CnH»8 c 

15 V 8 

CuHaS SCufiu 

may be obtained by reacting three mols of 
dodecyl mercaptan with one mol. of phosphorus 
20 pentasulflde. 

Example 12 

Tetratetradecyl trlthlopyrophosphate 

CitHnO o o OChHm 


CmHmO 


CuBitO OCuHm 

may be obtained by reacting four mols of tetra- 
decyl alcohol with one moL of phosphorus tri- 
30 sulfotetrabromide FaSsBft. 

Example 13 

Tetraelcosyl penta-thlopyrophosphate 


CmHuO a 

>— 

CmH«iO 


S CmH«i 


SCmH«i 
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by reacting 


obtainable by reacting an es te r lf ylng derivative 
of a t hl oa d d of phosphorus with such an alcohol 
or mixture of alcohols admixed with other al¬ 
cohols or phenols. Our Invention also Includes 
esters prepared frcfm secondary alcohols derived 5 
from the olefins obtained by cracking 
wax hydrocarbons. 

If pure mixed esters are desired, they may be 
obtained by reacting one or two mols of an al¬ 
cohol or mixture of alcohols containing at least 10 
ten carbon atoms with the esterlfylng derivative 
of a thlo acid of phosphorus or their correspond¬ 
ing mercaptans with an esterlfylng derivative of 
an add of phosphbrus and then reacting the re¬ 
sulting product with one or more mols of a dif- if 
ferent alcohol, a phenol or mercaptan. 

Our invention embraces the add esters and 
their salts such as the alkali, *i**u™> earth, cal¬ 
cium, zinc, lead or ammonium salts. By "am¬ 
monium salts", we! Intend to Include the salts of 20 
amin es such as, for example, monododecyl 
amine, diethyl amine, cyclohexylamlne, trieth¬ 
anolamine, aniline, nltroanfllne, pyridine, naph- 
thylamlne, o-toluldlne, diphenyl guanidine and 
the like as well as the salts of ammonia. 28 

In the above examples, we have disclosed tol¬ 
uene as a diluent for the reaction. We may use 
other Inert solvents or no solvents at alL We 
prefer to use a solvent which Is effective for the 
solution of both the alcohol and the resulting 30 
thlophosphate but which Is a non-solvent for Im¬ 
purities In the reagents. For example, such sol¬ 
vents as chlorobenzene, carbon tetrachloride, ben¬ 
zene and the like or mixtures of such solvents 
such as a mixture of carbon tetrachloride and 35 
toluene will be found to be satisfactory. 


use or m 
,ure of c 
found to 


may be obtained by reacting two mols of elcosyl 
alcohol and two mols of elcosyl mercaptan with 
40 one mol. of phosphorus trisulfotetrabromlde. 

Example 14 

One gram molecular weight of phosphorus 
pentasulflde was suspended In 2580 parts by 
45 weight of toluene. To this four gram molecular 
weights of the mixture of alcohols obtained by 
the carboxylic reduction of coconut oil were add¬ 
ed slowly. The mixture was heated at 725 mm. 
at the reflux temperature under a reflux con- 
50 denser for 18 hours. The resulting mixture of 
esters and mixed esters of dlthlo phosphoric add 
was an oil which formed stable emulsions when 
mixed with water. This oil blends readily with 
lubricating oil and In this respect offers an ad- 
55 vantage over a pure dldodecyl dlthlo phosphate 
which blends less readily with lubricating oil. 

The above examples are merely Illustrative of 
some of the compounds embraced within our In¬ 
vention and the preferred modes of preparing 
50 such compounds. Other afaniar compounds may 
be prepared from other alcohols such as decyl, 
undecenyl, hexacosyl, eleostearyl, llnoleyl, ridn- 
deyl, abietyl and the like alcohols and mercap¬ 
tans. Also, mixtures of esters containing mixed 
05 esters may be prepared by reacting a mixture of 
such alcohols with an esterlfylng derivative of a 
thlo add of phosphorus or a mixture of the cor¬ 
responding mercaptans with an esterlfylng de¬ 
rivative of an add of phosphorus. When such 
70 mixtures are employed, it will, in general, be de¬ 
sirable to employ such a mixture obtainable from 
the aloohols obtained by the carboxylic reduction 
of a natural fatty oil such as sperm oil and coco¬ 
nut oil or the adds present therein. Other mix- 
75 tuxes of esters comprising mixed esters may be 


The compounds of our Invention may be em¬ 


ployed as flotation agents for the separation of 
various types of minerals, or as parasiticides or 
as acid Inhibitors In metal pickling baths or as 49 
corrosion inhibitors to retard the attack of metals 
by oxygen In aqueous solutions or In lubricants 
for bearings which operate under high pressures 
or as accelerators for the vulcanization of rubber. 
Our compounds will have advantages over similar 45 
compounds for these purposes. For example, 
dldodecyl dithiophosphate has the advantage over 
diamyl dithiophosphate in that the aniline salt of 
dldodecyl dithiophosphate is more soluble In hy¬ 
drocarbon solvents than the aniline salt of diamyl 50 
dithiophosphate. Also, the sodium salt of dldo¬ 
decyl Is substantially Insoluble in water, whereas 
the sodium salt of dlamyldithlophosphate Is 
readily soluble In water. The dlthlophosphates 
are generally oils at ordinary temperatures, 55 
whereas, the corresponding phosphates, such as 
dldodecyl o-phosphate, are solids. This Is an 
advantage for many technical applications such 
as their use as flotation agents. In pharmaceuticals 
and as acid corrosion Inhibitors. Furthermore. 00 
the sulphur content of our compounds renders 
them more effective for many technical applica¬ 
tions than the corresponding phosphates contain¬ 
ing no sulphur; for example, when employed as 
parasiticides, flotation agents, or as acid lnhlb- 05 
itors. Furthermore, our compounds are more de¬ 
sirable as assistants for use in extreme pressure 
lubricants over the corresponding phosphates con¬ 
taining no sulphur and the lower molecular 
weight dlthlophosphates because of their great 70 
solubility in the oils and their higher degree of 


for bearings whict 
or as accelerators 1 
Our compounds wl 
compounds for t 
dldodecyl dithiophi 
diamyl dithiophos] 


dithiophosphate. 
decyl Is substantia! 


it ui uiauiyicutmupuusyiiabe 15 
1 water. The dlthlophosphates 
ils at ordinary temperatures, 55 
responding phosphates, such as 


and as acid corrc 
the sulphur contc 
them more effect!' 
tlons than the con 


itors. Furthermore, our compounds are more de¬ 
sirable as assistants for use in extreme pressure 
lubricants over the corresponding phosphates con¬ 
taining no sulphur and the lower molecular 
weight dlthlophosphates because of their great 70 
solubility in the oils and their higher degree of 
oillness. 

While we have disclosed the preferred embodi¬ 
ments of our Invention, it will be readily apparent 
that many variations and modifications may be 75 
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made therein without departing from the spirit 
of our Invention. Accordingly, the scope of our 
Invention Is to be limited solely by the appended 
claims construed as broadly as Is permissible In 
i view of the prior art 

We claim: 

L, An aliphatic ester of a thio-add of phos¬ 
phorus In which at least one aliphatic radical con¬ 
tains at least 10 carbon atoms. 

10 2. An aliphatic ester of a thlo phosphoric add 

In which at least one aliphatic radical contains 
at least 10 carbon atoms. 

3. An aliphatic ester of a thio o-phosphoric add 
In which at least one aliphatic radical contains at 

10 least 10 carbon atoms. 

4. An alkyl ester of a thio-add of phosphorus 
In which at least one alkyl radical contains at 
least 10 carbon atoms. 

5. An alkyl ester of a thlo phosphoric add in 
* which at least one alkyl radical contains at least 

10 carbon atoms. / 

6. An alkyl ester of a thio o-phosphorlc add In 
which at least one alkyl radical contains at. least 

gg 10 carbon atoms. 

7. An aliphatic ester of a dithio-acid of phos¬ 
phorus in which at least one aliphatic radical 
contains at least 10 carbon atoms. 

8. An aliphatic ester of a dlthlo phosphoric add 
80 in which at least one aliphatic radical contains 

at least 10 carbon atoms. 


9. An aliphatic ester of dlthlo orthophosphorlc 
add In which at least one aliphatic radical con¬ 
tains at least 10 carbon atoms. 

10. A dlallphatlc ester of a thio-add of phos¬ 
phorus. each aliphatic group containing at least 5 
10 carbon atoms. 

11. A dlallphatlc ester of a thlo o-phosphorlc 
add, each aliphatic group containing at least 10 
carbon atoms. 

12. A dlallp h atlc ester of a dlthio-acid of phos- 10 
phorus, each aliphatic group containing at least 

10 carbon atoms. 

13. A dlallphatlc ester of dlthlo o-phosphorlc 

add, each aliphatic group containing at least 10 
carbon atoms. 15 

14. A dodecyl ester of a thio-add of phosphorus. 

15. A dodecyl ester of a thlo o-phosphoric add. i 

16. A dodecyl ester of a dlthio-acid of phos¬ 
phorus. 

17. A dodecyl ester of dlthlo o-phosphoric add. £0 

18. A dldodecyl ester of a thio-add of phos¬ 
phorus. 

19. A dldodecyl ester of a thlo o-phosphorlc 
add. 

20. A dldodecyl ester of a dlthlo add of phos- 28 
phorus. 

21. Dldodecyl dlthlo o-phosphorlc add. 

22. Dl-(9,10-octadecenyl) dlthlo ortho-phos¬ 
phate. 

PAUL L. SALZBERG. 30 
JAMES H. WERNTZ. 
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Articles such as clubs, grappling nets, oars, 
paddles, bats, racquets and the like, due prin¬ 
cipally to their greater length than width, have 
long been awkward things to carry from place 
5 to place. Especially has this been so when 
travelling a sufficient distance to require other 
luggage such as travelling bags and trunks. 
Travelling bags, sometimes even trunks, are gen¬ 
erally not large enough to accommodate such 
10 articles. Often such wanted articles have been 
left at home simply because of their inconven¬ 
ience in transporting them. 

Greater inconveniences were the result when 
necessary accessories had to be carried with a 
15 bat or racquet such for instance as braces to pre¬ 
vent distortion of the head of the bat or racquet 
and balls or other missiles to be used with the 
bat or racquet. Heretofore, no means was de¬ 
vised to hold the various elements to make up a 
20 complete equipment in one complete assembly for 
carriage or shipment. Often the brace would 
become lost or mislaid with the result that its 
use would be dispensed with to the detriment 
that the bat head would become distorted, it be- 
25 ing well recognized that even a slight distortion 
of the bat head would noticeably affect its de¬ 
pendability in play, especially has this been true 
with tennis racquets. Often perfectly good balls, 
birds, shuttlecocks, etc., would be left behind or 
no' lost requiring unnecessary purchase of new ones 
simply because no convenient means was avail¬ 
able for keeping such missiles and racquet in a 
single compact assembly. 

Such inconveniences were especially true in the 
35 games of tennis, ping-pong, battledores and 
badminton. 

An object of this invention is to obviate the 
above faults and inconveniences and provide a 
means and method for compacting such lengthy 
40 pleasure articles and the like. 

Another object is to provide a means and 
method whereby such articles and associated ac¬ 
cessories can be compacted into a single portable 
unit. 

45 Another object is to provide a means and meth¬ 
od for compacting such articles and accessories 
so that they coact together to form a complete 
interlocked assembly. 

A still further object is to provide a bat as- 
50 sembly which includes sectional parts which may 
be applied to the head of the bat to brace it 
and prevent its distortion. 

A still further object is to present a bat as¬ 
sembly which; when not being used for play, is a 
50 compact unit, part of which is used to brace the 
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head of the bat and also to hold a missile hold¬ 
ing device, all as a single interlocked unit for 
carriage. 

And a still further object is to provide the 
necessary material^, joints, grips, etc., to make 5 
a complete and practicable bat assembly, for 
lasting beauty and service. 

Further objects will become apparent from 
reading the specification and appended claims. 

It is understood, however, that the accompany- 10 
ing drawing, and specification are presented 
merely to illustrate and describe one or more 
forms of the invention and are not to be taken 
in the sense of limi ting the scope of the inven¬ 
tion except as limited by the appended claims. 15 

The invention is shown in connection with a 
tennis racquet but, it is within the purview of 
this invention to include other forms of bats and 
objects some of whi^h are those used in badmin¬ 
ton, battledores, pinjg-pong etc., and sporting ob- 20 
jects such as oars, peddles and nets which may be 
advantageously corripacted by sectionalizing the 
handle part and bringing it into embracing rela¬ 
tion with the other end of the object. Likewise, 
the ball holder described may be, by making 25 
minor changes, adapted to hold birds, shuttle¬ 
cocks, small balls, e)tc., and not limited to hold¬ 
ing tennis balls, as illustrated. 

Figure 1 shows ain elevation of a bat of the 
tennis racquet type with the handle elements in 30 
bracing position on the head of the racquet and 
a ball carrying unit attached to the head. 

Figure 2 shows an end view of the racquet of 
Figure 1 without the ball carrying unit, the han¬ 
dle elements being ijn normal position for tennis 35 
court use. 

Figure 3 is an elevation of a modified form of 
tennis racquet similar to the arrangement shown 
in Figure 1. 

Figure 4 is an end view of the racquet shown in 40 
Figure 3 without the ball carrying unit, the han¬ 
dle elements being ia position for play. 

Figure 4a shows an insert for the handle of 
Figure 4. 

Figure 4b is a section of the Insert taken on 45 
the line 4b—4b of Figure 4a. 

Figure 5 is a sectional view taken on the line 
5—5 of Figure 3. 

Figure 6 is an elevation of still another form 
of the invention showing the parts assembled as 50 
in Figure 1. 

Figure 7 is a section substantially along line 
7— 7 of Figure 6. 

One form of the invention as shown in Fig¬ 
ures 1 and 2 will first be described. The head 55 
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of the racquet has the usual bent frame I joined 
to the handle 2 by the curved portion P. The 
handle 2 has two component parts 2' and 2" 
both of which in normal playing position are held 
5 together by a heavy rubber band 3 or any other 
suitable means that may be used for this pur¬ 
pose, such as a snap latch or other coupling de¬ 
vice. The part 4 is a flange at the end of the 
handle to prevent the band 3 from working off 
10 the handle when used in play. The handle 2 is 
preferably of strong light weight metal such as 
is used for structural members in the manufac¬ 
ture of aircraft, for instance, alloys containing 
a large proportion of aluminum mixed with var- 
15 ious stronger metals such as copper, nickel and 
steel. The surfaces of the handle should be 
highly polished or chromium plated for appear¬ 
ances and service. The hand grip section of the 
handle may, however, be roughened to prevent 
20 it from slipping while in the hand of the player. 

Rivets or machine screws 5 forming a pivot 
joint pass through both sides of each handle 
section 2' and 2" and a u-plate 6. The plate 
being shown as partly sunk into the bottom part 
25 of the frame I for strength and rigidity. The 
plate may be fastened to the frame bottom and 
frame extensions at I' in any suitable manner 
with screws, bolts, rivets, etc. As shown best in 
Figure 2; both sections 2' and 2" of the handle 
30 2 are slotted, the slots being of proper dimensions 
to receive the frame I. These slots should be 
of the same configuration as the frame sides so 
as to make a snug fit at all points of contact 
when they are brought together. The sides of 
35 the sections sire shown as rigidly held between 
the heads of the rivet or screws 5 and the U- 
plate 6. The pivots 5 firmly hold the associated 
parts together permitting however by the use of 
medium force, the handle sections 2' and 2" to 
40 be swung in opposite directions to embrace the 
frame I, the frame passing into the slots 7 of the 
handle sections. 

The slots 7 are of predetermined size to tightly 
fit and grasp the frame I at a plurality of points 
45 so as to prevent the frame from changing its 
configuration. Warping due to change of hu¬ 
midity of the atmosphere or the unequal pull of 
the strings 8 is not of infrequent occurrences and 
a brace of some nature is almost indispensable. 
50 Due to the rounded contour of the outer edges of 
the frame I, the slots 7 can be easily brought into 
gripping engagement with the frame. Because 
of the relative positions of the handle ends and 
pivots a fulcrum action results by pulling the 
55 handle sections toward each other at the top of 
the frame 1 and will require but slight force to 
press the frame into the slots. Such pressing 
action will place strain upon the u-plate 6 but 
not upon the lower or any part of the frame. 
60 When the frame is tightly gripped by the ele¬ 
ments 2' and 2", the frame is firmly held in 
alignment. A pin a is provided at the end of the 
handle section 2' to engage a hole b at the end 
of handle section 2" to hold the sections in align- 
65 ment when they abut one another in playing 
position. 

The rivets or screws 5 should tightly bind the 
associated joint elements together so that there 
will be no loose play between them when the 
70 handle is in playing position. Lock or spring 
washers may be placed just under the heads of 
the rivets or screws 5 or between the handle sec¬ 
tions and the U-plate. 

A fiat plate 9 is shown placed upon the strings 
75 8 and embraced by slots of the handle sections 


2' and 2" to hold it on the strings 8 . Pocket¬ 
like receptacles 10 of half spherical shape are \ 
provided to grip balls I I and are affixed to the 
plate by brazing or welding or by any other suit- | 
able means. The receptacles 10 are preferably 5 
slightly more than a half sphere so that some 
appreciable force must be used to place the balls , 
in them. A finger hole should be placed through 
the bottom of each receptacle 10 and the plate 
9 beneath so that the balls may be easily pushed 10 
out of the receptacles. I 

Figure 1 presents the entire assembly of a i 
tennis racquet, head-brace and ball holder, all 
as a single unit. Obviously, a cover made of thin i 
rubber or other material may be placed over the 15 
entire assembly for protection from dust and ! 
rapid changes of temperature and humidity. 
Such a cover may be closed by snap fasteners 
or by zipper means. I 

A form of the invention as shown in Figures 20 
3 to 5 inclusive will now be described. This form 
of the invention shows a tennis racquet with a I 
head section having a frame 15 and frame ends ! 
15'. Strings of wire, gut etc., 16 are strung or 1 
otherwise placed to the frame 15. The frame may 25 
be made from wood or metal as is common prac¬ 
tice in the racquet industry. Handle section 17 
includes two half handle portions 17' and 17" 
pivoted at 20 by any suitable swingable joint or 1 
hinge. The handle may be made of a satisfactory 30 
strong fibre material or preferably light-weight i 
but strong metal. When the two component 
parts 17' and 17" making up the handle 17 are l 
in abutting relation, the rounded element 18 acts 1 
as a stop to prevent the racquet from slipping 35 
from the hand of the user. One end of the handle ! 
21 is shown as reduced in size and threaded to 
fit a female threaded part 22 of the preferably I 
metal joint element 23. The joint element 23 is 
firmly fixed to the frame extensions 15' by any 40 
suitable means such as screws, bolts, rivets, etc. i 
One of the side flanges of 23 is slotted to receive 
the nose of a spring pressed plunger in groove ! 
24 of the handle. When the handle parts 17' and I 
17" are abutted and screwed into the joint ele- 45 
ment 23 and brought into a tightly screwed posi¬ 
tion, the plunger in the groove 24 will spring into 
the slot of the flange. To release the handle so i 
that it can be screwed from 23, a thumb grip 25 
is pulled downwardly to disengage the slot of the 50 
flange and plunger. When the handle is free, 
the portions 17' and 17" may then be swung 
apart and placed over the frame 15 as shown in 1 
Figures 3 and 5. 

A slot 19 is provided through both portions 55 
17' and 17" of the handle for telescoping engage¬ 
ment with the frame 15 when brought together 
in the coacting relation shown in Figures 3 and 
5, the portions 17' and 17" and the pivot 20 per¬ 
mitting a fulcrum-like action so that the frame ^ 

15 can with moderate pressure be tightly pressed 
into the slots 19. The resulting vise-like grip 
between 15 and slot sides of 17' and 17" tending 
to resist any torsion or twisting of the frame 15. 
The pivot 20 is preferably of the revolvable pin 65 
type similar to a house door hinge so that, if 
desirable, each handle portion 17' and 17" may 
be independent of one another and separately 
placed to grip the frame 15. 1 

A plate like sheet of fibre or metal 26 having 70 
pocket-like receptacles is shown mounted upon 
the strings 16 for holding one or more balls. Bent 
straps 28 (Figure 5) having feet 29 support a 
resilient preferably metal collar 27 which sup¬ 
ports center element 30 to form pockets 27' of 75 
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predetermined size to snugly fit the balls to be 
used with the racquet. The straps 21 are pref¬ 
erably cut and bent from the plate 21. The col¬ 
lar 21 being soldered or welded to 2S. Note that 
5 the element St Is curved so that the balls can not 
accidently be jarred from the pockets. The flat 
portions of 21 are of proper thickness so that 
when the portions IT' and IT" embrace the frame 
II. they will also embrace the ball holder 21 and 
10 thus present an assembly of a racquet head with 
its handle and. ball holder as a single disengage- 
able unit. 

Figures 4 a and 4b show a grip element 32 de¬ 
signed to closely lit in the slot 19. The rounded 
15 part 32' fitting the rounded part 31 of the handle 
portions. This element 32 may extend for the 
entire length of slot 19 if desirable but, since a 
seasoned player rarely if ever grips the handle 
much above the lower end. the element 32 is 
20 shown somewhat short. The element 32 may be 
made of any soft or hard material. Sponge rub¬ 
ber is preferred and may extend a little beyond 
the breadth of the handle so as to provide a 
positive grip. 

25 The grip 32 is not necessary, however, for the 
reason that no part of the hand will normally 
tend to enter the slot 19 but, since some players 
may desire to place their thumbs where the slot 
is, the grip element 32 is provided. 

30 A slot 33 of the element 32 is provided as a 
means to permit the element to be readily slipped 
on to a part of the racquet when the handle is 
bracing the frame 15. For instance. 32 may be 
slipped on one of the handle portions near the 
35 pivot 20 before the frame is pressed into the 
slots 19 and thus be carried with the racquet. 
When the element 32 is placed in the slot 19, its 
slot 33 is at right angle to slot 19. 

To prevent 32 from being misplaced when 
40 engaged in slot 19, a thin fin 34, preferably flex¬ 
ible rubber, is provided on each side and on both 
ends of 32. Fins 34 are to be placed in between 
the abutting portions IT' and IT" before the 
handle assembly is screwed into 22 thus, in a vise- 
45 like manner 32 is held in place. 

Figures 6 and 7 will now be described. A frame 
35, strung with gut or wire sandwiched between 
removable plates 43 and 43, is shown embraced 
by the handle sections 31' and 36". The handle 
50 38 made from the sections 39' and 36" has a 
rounded upper part 3T joining the frame exten¬ 
sions 36'. Screws 38, preferably wing type so 
that they can be readily removed by hand, fas¬ 
ten the overlapping ends 3T and 35' rigidly to- 
55 gether. By removing one of the screws 39 and 
retaining the other as a pivot, the handle sec¬ 
tions 36' and 36" may be swung to embrace the 
head or frame 35. Slots 36'" in the handle sec¬ 
tions (Figure 7) engage the frame 35 preferably 
60 as shown in Figure 6. The strap 40 with pivots 
41 and 42 permitting the sections to be so posi¬ 
tioned. The parts 3T and 35' when in joining 
relation form a curved hole 39 to form a pocket 
for a ball when the racquet is being used for play 
65 or otherwise. The hole 39 has a curved perime¬ 
ter at right angles to the curve shown in Fig¬ 
ure 6 so as to snugly fit the spherical surface of 
the ball and hold it in place. 

The plate 48 and the ball receptacle plate 43 
70 are of sufficient size to cover the gut or metal 
strings of the frame and protect the strings from 
exposure, dirt, grit and accidental damage. Both 
plates are held in place by the embracing han¬ 
dle sections 36' and 36", in the same manner 
75 shown in Figures 1 and 3. These plates 43 and 


43 however may also be held in place by a flexi¬ 
ble wire means 49. The flexible wire 49 pass 
through holes in plates 43 and 43 and the ends 
60 bent in opposite directions to hold the plates 
together on the racquet. Obviously the plate 46 5 
may be omitted and the wire ends 69 pressed in 
opposite directions upon the gut side opposite the 
plate 43. Such an arrangement will w the 
ball holder 43 of service in conjunction with an 
ordinary racquet. 10 

The plates may be of some composition such 
as a fibre board containing rubber or a metal 
Plate coated with paint or plated with chromium 
to enhance their appearance. The plates 43 and 
48 or just one of them may be coated with a 15 
black composition which will readily adhere to 
white chalk so that score may be kept upon t>u»m 
An elastic strap may be placed upon the plate 
to hold a stick of chalk or a chalk pencil. 

The plate 43 has mounted thereon, by welding 20 
or otherwise, cups 44 to receive the tennis hail* 

45. The cups are of proper size to snugly fit the 
balls. Each cup is & little more than a 
hollow sphere so that the balls must be forced 
in and out of the cups. A finger hole 46 is pro- 25 
vided in the bottom of the cups and thru the 
plate 43 so that the balls may be pushed from 
the cups when the plate 43 is free of the racquet. 
Obviously the pockets 44 may comprise vertical 
spring fingers to hold the balls, three such fin- 30 
gers being sufficient for this purpose. 

I claim: 

1. A bat and the like, the bat having a head 
section and a handle section, a lower part of the 
handle section having movable means to grip the 35 
head section at aj plurality of points about the 
periphery of the head sections. 

2. A device having a head portion and a grip¬ 
ping portion joined together to form a tennis 
racquet ready for use, the gripping portion hav- 40 
lng means comprising an elongated open slot 
large enough to embrace the head portion at a 
plurality of spaced loci and to coact with the 
head portion, means holding the portions rigidly 
together but permitting the portions to friction- 45 
ally engage one another in a vise-like relation 
when brought into gripping relation and a non- 
playing condition. 

3. A device having a head section pivoted to 

a handle section, means holding the sections rig- 50 
idly together; means to release the holding 
means to permit tire sections to swing Into tele¬ 
scoping engagement with one another, means on 
the handle section to grip the head section at a 
plurality of points to resist change in canflgura- 55 
tion of both sections. 

4. A bat and the like, a head and a handle, 
one end of the handle being removably attached 
to a portion of the head to form a bat ready for 
play, a slot In the handle of appreciable breadth 60 
and sufficient length to be telescoped by the head 
when the handle is removed and forced onto the 
head in an embracing relation. 

5. The bat as set forth In claim 4 in which the 
handle section Is composed of a plurality of sepa- 65 
rable and cooperable portions. 

6 . A bat, racquet and the like, a head section 
and a handle section pivotally connected to¬ 
gether, the handle section having a plurality of 
portions with means to engage the head section 70 
at a plurality of points. 

7. A racket or the like having a head section 
with a periphery frame and a reticulated center, 
a handle section releasably fixed to the head sec¬ 
tion, a slot lengthwise of the handi* section of 75 
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sufficient breadth and length to receive the frame 
of the racket head. 

8 . The racket recited in claim 7, the handle 
section including a plurality of complementary 

5 parts having slots. 

9. A bat with a head section and a handle 
section, the head section having a framed perim¬ 
eter bordering a rebounding wall adapted to be 
struck by resilient missiles, removable wall ele- 

10 ments on either side of the rebounding wall, the 
handle section having means of proper configura¬ 
tion to telescope and tightly grip the head sec¬ 
tion as well as the wall dements to form a single 
compact unit 

Iff 10. A foldable bat and the like, the bat having 
a head section and a handle section, releasable 
means joining the sections together to form a 
bat ready for use. the handle section having a 
wide slot designed to tightly grip the periphery 

20 of the head section at points removed from-said 
means when the bat is folded for non-use. 

1L A racket and the like, a head section and 
a handle section, means joining said sections 
rigidly together but, permitting them to embrace 

25 one another, the handle having an elongated 
slot to receive and grip the head, means remov¬ 
ably held in the slot to close a portion of it while 
the racket is used in play. 

12. A racket and the like, a head and a handle, 

SO means joining them together, said means being 

broad and having an opening therethrough, the 
sides of said opening being bowed and adapted 
to tightly hold a ball. 

13. In a racket device, a head and a handle. 

88 the head being pivoted to one end of the handle 

so that they can be folded when the racket is not 
in use, means associated with the handle to grip 
the head at a plurality of remote points in a vise¬ 
like manner when the means is slid onto the 

40 head. 

14. A tennis racket having a head and handle 
In playing position, pivoted means holding the 
head and handle together and permitting the 

40 handle to swing into contact with the head, a slot 
in the handle having sufficient breadth and 
length to embrace the head and tightly grip it at 
a plurality of remote points when the head and 


handle are placed in a non-playing foldable con¬ 
dition. 

15. A bat and the like, a head and a handle, 
one end of the handle being pivotally connected 
to a portion of the head and held in a playing 5 
position, cooperating slotted sections to form the 
handle, the slots being of sufficient size to em¬ 
brace the head when the bat is folded. 

16. A foldable racket including a head section 
for batting a ball and a handle section for con- 10 
trolling the movement of the head section, means 
foldably mounting the sections together, said 
means including a device mounted upon the head 
section, the device including studs which pass 
tightly through the handle section and act as 15 
pivots about which the handle can turn to ap¬ 
proach the racket head and embrace it. 

17. A tennis racket, a head and handle, the 
handle including a plurality of complementary 
parts, said parts being removably and pivotally 20 
attached to a portion of the head independent 

of one another so that either part may be released 
and both parts placed in contact with the bead. 

18. A racket and the like, a head section and a 
handle section, means to hold the sections to- 25 
gether in position for playing but permitting 
them to be placed into embracing relation, the 
handle section including complementary por¬ 
tions having slots of sufficient length and breadth 

to receive the head section when they are brought 30 
together. _ . 

19. A racket and the like for batting balls, a 

head section and a handle section, means join¬ 
ing the sections together, the handle section in¬ 
cluding complementary parts having slots for re- 35 
ceiving portions of the head section, said parts 
being pivoted with respect to one another so that i 
when the head is received by the slots a fulcrum 
action can be employed to force the head tightly 
into the slots. , 4 q 

20. In a device for preventing the distortion 
of a bat head, a plurality of elongated elements 
having slots designed to tightly hold the head of 
a bat when placed in telescoping relation there¬ 
with, said elements being pivoted together at one ^ 
end thereof so that a fulcrum action can be em¬ 
ployed to force the bat head into the slots. 
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5 Claims. 

This invention relates to an improved lubri¬ 
cant, more specifically to a lubricant of the type 
adapted for carrying extremely heavy loads such 
as are encountered in automotive transmission 
0 equipment and other similar heavy duty devices. 
The Invention will be fully understood from the 
following description. 

During the last few years there has been an 
increasing demand for transmission oils capable 
10 of withstanding heavy tooth and bearing pres¬ 
sures. In the automotive field the demand is 
becoming more insistent due to the greater use 
of worm and helical gear transmission. Leaded 
compounds have been used for this service, but 
18 there is great difficulty in obtaining a suitable 
compound capable of withstanding the heavy 
loads and which will not settle out or tend to 
harden and resinify. The tendency to drop out 
is especially to be noted where an oil base stock 
20 of high quality is used. For example, relatively 
stable oils can be produced in base stocks of low 
viscosity index, but if high viscosity index oils 
are used the difficulty of producing a suitable oil 
becomes much greater. Naturally occurring 
25 hydrocarbon lubricating oils have viscosity in¬ 
dices up to about 110 V. L an;’ the oils of this 
range cannot at present be used for making lead 
compounds. Almost all of the present leaded 
compounds on the contrary show viscosity indices 
30 of 50 or below, but it is the object of the present 
invention to produce oils of at least 80 V. I. and 
adapted to transmission service. Even oils with 
viscosity indices above 110 may be used for the 
present invention, such as are obtained in syn- 
35 thetic oils prepared by condensation of cracked 
waxes in presence or absence of aromatic hydro¬ 
carbons. 

It has been found that active leaded com¬ 
pounds with viscosity indices equal to or better 
'40 than those of Pennsylvania oils can be made 
using lead oleate, stearate or other fatty acids 
of which the oleate is at the present time the 
cheapest and most convenient of the lead com¬ 
pounds, If a sufficient amount of a second or a 
45 solubilizing compound is present. Among the 
solubilizing compounds are noted the naphthenic 
compounds, which are compounds of acids found 
naturally occurring in certain oils such as those 
obtained from Russia, Roumanla, California and 
60 some of the Gulf Coast oils. Another class of 
solubilizing compound is the sulfonic type which 
* is obtained by vigorous treatment of petroleum 
lubricating oil fractions with highly concentrated 
or filming sulfuric acid, for example, as obtained 
in the preparation of highly refined “white oils” 
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which are familiarly used for medicinal and 
technical purposes. 

The lead compound and the solubilizing sub¬ 
stances may be prepared in any preferred man¬ 
ner, for example, the acids, oleic and naphthenic 6 
as an illustration, may be added and the required 
quantity of lead oxide or litharge added to this 
mixture and heated to such temperature as to 
bring about the chemical combination. It is 
preferable to use an excess of the lead oxide and 10 
to separate that potion which does not react and 
which is therefore Insoluble. Another method of 
producing the compound is to mix sodium or 
other salts of the oleate and sulfonate, for 
example, and to react with - lead acetate or 15 
nitrate, at an elevated temperature so as to pro¬ 
duce the corresponding lead compounds and to 
remove the sodium (acetate or nitrate, as the case 
may be. It is also possible to separately produce 
the lead oleate and the naphthenic or sulfonic 20 
acids which Include the acid, lead and other oil 
soluble salts of said! acid, and to mix these mate¬ 
rials with the oil base stock. 

The exact nature of the solubilized ingredients, 
that is to say, the relation of the solubilizing 25 
materials to the normal oleates is not clearly 
understood, but it is believed that a double salt 
probably results especially in the case where the 
acids or their sodium salts are mixed and re¬ 
action with a lead compound is then conducted, 30 
but it should be understood that the present in¬ 
vention is not to be limited to that particular 
method of preparation. The • relative propor¬ 
tions of the lead oleate or other insoluble com¬ 
pound and the solubilizing compound may vary 35 
within limits and the most favorable proportion 
depends on the particular base stock used. In 
general, if base stocks of higher viscosity index 
are employed, it is desirable to increase the pro¬ 
portion of the naphthenic or sulfonic solubilizing 40 
agent in proportion to the amount of the suitable 
lead salt. Ordinarl y the two compounds may be 
used in proportion of one-third to one part of 
the solubilizing agent to one part of the lead ^ 
oleate. If lead sa|lts are prepared separately 
and then mixed, it is preferable to use more of 
the solubilizing agent than where the acids or 
their sodium salts are mixed and then cooked 
with litharge or some inorganic lead salt which 50 
presumably produces the double salt. The final 
composition should contain from 5 to 20% of the 
lead compound. 

The base stock used is preferably a heavy 
residual, for example, a bright stock or a cylinder 06 
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oil. Pennsylvania or equivalent oils which have 
been raised to that grade by solvent extraction, 
' hydrogenation, destructive hydrogenation or 
other processes of this type may also be used. 
5 In short, as a base stock it is preferred to use 
heavy residuals of a predominantly and strongly 
paraffinic structure as indicated by a viscosity 
index of 80 to 85, or even above 95, and with 
a viscosity upwards of' 75 Saybolt viscosity 
10 at 210° F., as high as may be necessary for the 
particular service. The particular viscosity used 
depends naturally on the service to which the oil 
is adapted. 1 

Another ingredient of the present composition 
15 is the sulfur, by which is meant free sulfur or 
organic sulfur, preferably in a “corrosive’' form 
and by this latter term it is intended to include 
free sulfur and those oil soluble compounds of 
sulfur which will discolor a bright copper strip 
20 which is immersed therein. It is not necessary 
to use vigorously corrosive compounds such as 
will corrode metal gears or containers. If a 
base stock should contain an effective quantity 
of sulfur no more need be added, but insofar as 
25 applicants are aware, none of the predominantly 
paraffinic crudes contain a sufficient quantity of 
sulfur and furthermore such sulfur as is present 
is non-corrosive so that it is in all cases desirable 
to add “corrosive sulfur.” 

80 The “corrosive” compounds should be suffi¬ 
ciently high boiling so as not to be lost by evapo¬ 
ration, and some crude oils contain relatively 
large amounts of such compounds in natural 
form, particularly those oils obtained from the 
85 West Texas fields. Cuts derived from such 
crudes rich in sulfur may be added to the base 
stocks so as to obtain a proper amount of “corro¬ 
sive sulfur”. Pure compounds may also be used, 
for example, high molecular weight mercaptans, 
40 polysulfldes—preferably the trisulflde or higher— 
and the like, as well as. free sulfur Itself which 
may be added in small amounts. Olefines, for 
example obtained from cracked wax, or vege¬ 
table, mineral and marine oils, may also be sul- 
40 furized by cooking with free sulfur or sulfur chlo¬ 
ride and sulfurized terpenes are also employed. 
The necessary amount of “corrosive sulfur” is 
from .3 -to 1.0% depending on the service and 
should be determined by the difference between 
00 total sulfur before and after heating with a 
finely divided metal such as copper which gives 
the amount of truly “corrosive sulfur”. More 
corrosive sulfur may be added if desired say up 
to 3 or even 5% but this shows little advantage 
54 over 1 or 1.5%. Non-corrosive sulfur is not 
nearly so effective for the present purpose as the 
“corrosive” variety and in providing the proper 
amount of corrosive sulfur only that portion 
which is truly “corrosive” should be taken into 
00 account. It will be understood that corrosive 
selenium and tellurium compounds may be used 
along with or in place of the sulfur. While the 
leaded compounds above show some extreme 
pressure qualities themselves, this is feeble at 
best without the addition of sulfur. In addition 
to the lead compounds, stabilizers and sulfur 
compounds, there may also be added materials 
of the “oiliness” increasing class, by which is 
70 meant fatty oils, acids, or esters which increase 
the lubricating value of the compounds. These 
materials may be added in relatively small 
amounts, say 2 to 5%. The following examples 
• illustrate the composition of the properties of 
79 our improved lubricants: 


Example 1 

To 100 parts by weight of a base stock of 110 
sec. Saybolt viscosity at 210° F. and 100 V. L, 
is added 11 parts of a mixture of lead oleate 
and lead naphthenate in equal proportions.' To 
this is added 6% of a sulfurized pine oil, 5% of 
“corrosive sulfur”. The final mixture is the fol¬ 
lowing composition: 

Gravity_ 20.2 

Viscosity at 100° F-sec. Saybolt.. 1290 

Viscosity at 210° F_do_99.8 i 

Viscosity index_ 93 

Percent lead_ 3.1 

Percent sulfur (corrosive)_ .3 j 

The above oil is found to have excellent extreme 
pressure characteristics when tested in the well 
known Almen machine constructed and oper¬ 
ated according to the procedure described in J 
National Petroleum News, November 16, 1933. 
The oil was found to carry the full 15 weights ! 
as described in the above. The friction curve 1 
was smooth throughout and the final friction 
value was 43. The oil temperature during the 
test did not rise above 150° F. and the condition 
of the test pin after the test was excellent. In 
comparison with the above, the base oil alone 1 
was run without the addition of either the lead 
compounds or the sulfur. In the Almen test the 
oil carried only 5 weights and the pin was 
sheared. 

Example 2 

To the base oil used in Example 1 is added 10 
parts of a compounding agent made by adding 
sodium oleate and sodium sulfonate in weight 
proportion of 2 to 1 and precipitating the lead 
compound with an excess of lead acetate. About 
30% of a sulfur compound made by heating 2 
parts of chlorinated paraffin wax (25% Cl.) with 
1 part of sodium polysulfide is then added. The 
sulfur compound should have an analysis of 
2.4% total sulfur and .75% “corrosive” sulfur. 
The finished oil was stable and had a viscosity 
index of substantially 100. 

The present application is a continuation in 
part of a prior application Serial No. 710,720 filed 
February 10, 1934. 

The present invention is not to be limited to 
any theory of the extreme pressure character¬ 
istics nor to the causes or effect of the solubilizing 
agents, nor to any particular solubilizing agents, 
but only to the following claims in which it is 
desirable to claim all novelty Inherent in the 
invention. 

We claim: 

1. An Improved lubricating oil for extreme pres¬ 
sure service comprising a lubricating oil base 
characterized by a viscosity index of at least 80 
and a viscosity above 75 sec. Saybolt at 210° F., 
a lead salt of a higher fatty acid normally in¬ 
soluble in the oil and a solubilizing agent there¬ 
for in proportion of about % to 1 part per part 
of the lead salt, selected from the group consist¬ 
ing of sulfonic and naphthenic adds, and their 
heavy metal salts, the lead salt amounting to 5 
to 20% of the final composition and a sulphur 
compound in quantity sufficient to furnish .3 to 
3.0% of corrosive sulphur. 

2. An improved lubricating oil for extreme 
pressure service comprising a heavy viscous hy¬ 
drocarbon lubricating oil base characterized by a 
viscosity index of at least 80 and a viscosity of 
above 75 seconds Saybolt at 210° F., lead oleate 
and a solubilizing compound therefor in propor- 
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tion from % to 1 part per part of lead oleate 
selected from the group consisting of sulfonic 
and naphthenic acids and their heavy metal 
salts, the lead compound amounting to 5 to 20% 
of the final composition and a sulfur compound 
sufficient to furnish from 0.3 to 5% of “corrosive” 
sulfur. 

3. An improved lubricating) oil for extreme 
pressure service comprising a heavy viscous hy¬ 
drocarbon lubricating oil base characterized by 
a viscosity index of at least 80 and a viscosity of 
above 75 seconds Say bolt at 210° F., lead oleate 
and a solubilizing compound therefor in propor¬ 
tion from Mi to 1 part per part of lead oleate se¬ 
lected from the group Consisting of sulfonic and 
naphthenic acids and their heavy metal salts, 
the lead compound amounting to 5 to 20% of the 
final composition and a sulfur compound suffi¬ 
cient to furnish from 0.3 to 1.0% of “corrosive” 
sulfur. 

4. An improved lubricating oil for extreme pres¬ 
sure service comprising a heavy viscous hydro¬ 
carbon lubricating oil base characterized by a 
viscosity index between about 80 and 100 and a 


viscosity of above 75 sedonds Say bolt at 210° F., 
lead oleate and a solubilizing compound therefor 
in proportion from % to 1 part per part of lead 
oleate selected from the group consisting of sul¬ 
fonic and naphthenic acids and their heavy metal 5 
salts, the lead compound amounting to 5 to 20% 
of the final composition and a sulfur compound 
sufficient to furnish from 0.3 to 5% of “corrosive” 
sulfur. J 

5. An improved lubricating oil for extreme 10 
pressure service comprising a heavy viscous hy¬ 
drocarbon lubricating oil base characterized by a 
viscosity index between about 80 and 100 and a 
viscosity of above 75 seconds Say bolt at 210° F.. 
lead oleate and a solubilizing compound therefor 1S 
in proportion from Mi to 1 part per part of lead 
oleate selected from the group consisting of sul¬ 
fonic and naphthenic acids and their heavy metal 
salts, the lead compound amounting to 5 to 20% 
of the final composition and a sulfur compound 2 o 
sufficient to furnish from 0.3 to 1.0% of “carro- 
sive” sulfur, 

FLOYD L, MILLER. 

CHARLES F. SMITH. 
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This invention relates to lubricants and, in 
particular, to addition agents imparting to lubri¬ 
cants improved properties. 

Our invention has particular utility in pre¬ 
venting and/or Inhibiting the corrosion of “bard 
metal” alloy bearings such as copper-lead, cad¬ 
mium-nickel, and cadmium-silver bearings 
which, to a large extent, have replaced soft metal 
bearings such as Babbitt metal in the trend to¬ 
ward internal combustion engines having high 
compression ratios, increased acceleration and 
Increased speed characteristics. The use of the 
“hard metal" bearings has created lubricating 
and corrosion problems, particularly in connec¬ 
tion with “highly refined” oils, some of which 
may be very corrosive to the “hard metal” bear¬ 
ings. 

By “highly refined” lubricating oils we mean 
viscous oils which have a minimum viscosity in 
the range of 8 . A. E. 10 oils, and which have been 
subjected to such refining processes such as, for 
example, solvent extraction, that the parafflnidty 
of the oil is markedly increased. It has been 
found that highly refined lubricating oils cause 
corrosion to alloy bearings of the cadmium-sil¬ 
ver type to the extent of 5 mg./cm a . and even 
greater when such bearings are submerged for 
25 hours or less in an air agitated oil which has 
been preoxidized at about 340* F. for 25 to 50 
hours. The motor oils may be highly refined 
lubricating oils as such or mixtures of highly re¬ 
fined lubricating oils with less highly refined 
lubricating oils, or stated in another way, mix¬ 
tures of corrosive oils and non-corrosive oils, ex¬ 
amples of the latter being lubricating oil frac¬ 
tions from Winkler crude or crudes of the Wink¬ 
ler type. 

We have found that corrosion of hard metal al¬ 
loy bearings of the cadmium-silver type in the 
presence of highly refined lubricating oil can be 
Inhibited by adding to the oil up to 2 %, but pref¬ 
erably 0*5% to 0.75%, of certain organic phos¬ 
phorous materials, particularly the aryl and al¬ 
kyl derivatives of thiophosphites having the gen¬ 
eral formula 

X.-B. 

P—X“—B* 


in which X' is 8 and X" and X"* are either O 
or S, and in which Ri. Ra and Rs are either hy¬ 
drogen, and/or an alkyl radical and/or an aryl 
radical, and at least cue of which is an alkyl 
radical or an aryl radical. 


Further, our invention contemplates the use 
of the mono-, dl- and tri-alkyl or aryl thiophos¬ 
phites or mixtures thereof, the thiophosphites 
being the mono-, dl- or tri-thiophosphlte. 

Further, our invention contemplates the use 5 
of an alkyl and/ox 1 an aryl thlophosphlte in 
which one or more of the alkyl and/or aryl radi¬ 
cals have a substituted, hydroxy, mercapto. halo¬ 
gen, alkoxy, aryloxy, thlocyano, iso-thiocyano, 
amino, alkyl substituted amino, etc. group or 10 
groups. 

Specific examples of some of the thiophos¬ 
phites falling within the scope of our inven¬ 
tion are: . I 

Mono and/or dl and/or tri propyl mono, di- 15 
or tri-thiophosphlte 

Mono and/or di and/or tri butyl mono-, di- 
or tri-thiophosphlte 

Mono and/or dl and/or tri amyl mono-, di- 
or tri-thiophosphlte 20 

Mono and/or di and/or tri hexyl mono-, di- 
or tri-thiophosphlte 

Mono and/or di and/or tri phenyl mono-, di- 
or tri-thiophosphlte 

Mono and/or dl and/or tri cresyl mono-, dl-, 25 
or tri-thiophosphlte 

Dibutyl phenyl mono-, di- or tri-thiophosphlte 

Amyl dicresyl mono, di- or tri-thiophosphlte 
and the above with the hereinbefore mentioned 
substituted groups, for example, mono-, di-, or so 
tri-(chlorophenyl), tri-thiopho 6 phites or mix¬ 
tures and the mono-, di-, or tri(chlorobutyl) tri- 
thlophosphltes or mixtures thereof. 

Although the alkyl and/or aryl thiophosphites 
in general may be employed we prefer to use the 35 
alkyl and/or the aryl thiophosphites having 3 
to 6 carbon atoms in each alkyl since the same 
are the most effective corrosion inhibitors. 

The effectiveness of compounds of the above 
type as corrosion inhibitors is demonstrated by 40 
the following test In which they were subjected 
to conditions which are more severe than those 
encountered in the actual operation of internal 
combustion engines. 

Weighed cadmium-silver alloy bearings were 45 
submerged in samples of a highly refined oil 
(preoxidized for 25 hours at 341° F.) with and 
without the addition of the compound to be test¬ 
ed and the oil air agitated while maintained at 
a temperature of 341 F. At regular Intervals ^ 
the cadmium-silver alloy bearings were removed 
from the bath, washed free of oil and weighed 
to determine the loss in weight. The bearings 
were then replaced in the oil baths and further 
tested. „ 
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Id this test the oil and was a motor oil re¬ 
fined to such an extent that a Ion in weight of 
more 5 mg./cm.* lx obtained In 25 boon 
or on a cadmium-silver alloy hearing sob- 
merged in the air oil at about 340* F„ 

which oil has been preoxldiaed for 25 to 50 hoars 
at about 340 F. 

Ttmtng this method the following results were 
obtained. 


16 bn. 


Control.........i. 

Cootroi+0.2% tripbenyl tri- 
tbiopboapblta.— 


LomiuMKitkt 

Ccrroikm started . 


LomimwtUd 

Ok 1 


20 The above results clearly show the corrosion 
effect of small amounts of trlphenyl 
tri thiophosphite in a highly refined lubr i cat in g 
oil. 

The effectiveness of the thiophosphltes in in- 
25 HWMny the corrosion of bearing metal alloys of 
cadmium-silver type is further demonstrated 
by another test. In this test weighed bearings of 
the cadmium-silver alloy are placed in vessels 
„ co ntaining a "highly refined” oil with and with- 
o0 out the inhibitor. The oil in each vessel is air 
agitated and maintained at a temperature of 
about 341* Ft At periodic Intervals the bearings 
are removed from the vessels, washed free of oil 
3 j and the loss in weight determined. The bearings 
are then repolished bright, reweighed and again 
tested for another predetermined period. The 
control oil used in this test was the same type 
used in the hereinbefore mentioned test. 

40 Using the above test the following data were 
obtained: 


Periods 


Control..j.. 

Control+O.2% tri-amyl 
tri-thlopbosphlte.. 


1st 

2nd 

3rd 

4 th 

241m. 

61m. 

161m. 

61m. 

Lou in 

Lou in 

Lou in 

Lou in 

mtJemJ 

mtJcm.* 

mtJcm.* 

mgjcmj 

0.6 

&4 

27.2 

11.7 

0.1 

as 

a7 

• 

1.9 


The above data definitely show the high in¬ 
hibiting effect of the alkyl thiophosphite. 

Although most of the compounds mentioned 
66 hereinbefore are oil soluble some may not be 
completely soluble In the lubricant. We have 
obtained satisfactory results by suspending the 
Inhibitor in the lubricant by means of a small 
amount of a peptizing agent, such as aluminum 
00 naphthenate, aluminum stearate, etc. 

While we have described our invention by using 
preferred examples thereof we do not wish to be 
limited by the same except as defined by the ap- 
„ pended claims. 

We claim: 

1. The method of preventing corrosion to hard 
metal alloy bearings in the presence of highly 
refined lubricating oils normally corrosive to such 
bearings in internal combustion engines which 
comprises adding to said lubricating oils in an 
amount sufficient to inhibit such corrosion an 


organic phoa 
eral formula 


phosphorous compound having the gen- 


X-B. 
P-X"—IU 

N 'X'"—m 


in which X' is sulfur. X" and X"' are dements 
selected from the group consisting of oxy gen and 
sulfur and Rx, Rs and Rs are substl&SSs kdected 
from the group consisting of hydrogen, alkyl 10 
radicals and aryl radicals, at least one of which 
is selected from the group *nn*igting of alkyl 
radicals and aryl radicals. 

2. A lubricating oil non-corrosive to hard metal 
alloy bearings comprising a mineral lubricating 
oil normally corros i ve to said bearings and an 19 
organic phosph or us compound having the gen¬ 
eral formula 


x B, 

P—X"—B4 
Ns X w —B9 


in which X' is sulfur, X" and X'" are elements 
selected from the group consisting of oxygen and 
sulfur and Ri, Ra and Rs are substituents selected 
from the group consisting of hydrogen, alkyl 
radicals and aryl radicals, at least one of which is 
selected from the group consisting of alkyl radi¬ 
cals and aryl radicals, said phosphorus compound 
being added in a small but sufficient quantity to w 
inhibit the corrosion of said hard metal alloy 
bearings. 

3. A lubricating oil non-corrosive to hard metal 

alloy bearings comprising a mineral lubricating 
oil normally corrosive to said bearings and an 
alkyl thiophosphite having 3 to 6 carbon atoms. 
in each alkyl radical, said alkyl thiophosphite 
being added in a small but sufficient quantity to ( 
Inhibit the corrosion to said hard metal alloy 
bearing. ' 

4. A lubricating oil as described in claim 3 in **! 
which the alkyl thiophosphite is tri-amyl tri- j 

thlnphnuphlt# 

5. A lubricating oil non-corrosive to hard metal 
alloy bearings comprising a mineral lubricating ' 
oil normally corrosive to said bearings and an 
aryl thiophosphite, said aryl thiophosphite being 
added in a small but sufficient quantity to in¬ 
hibit the corrosion to said hard metal alloy bear¬ 
ing. 

6 . A lubricating oil as described in claim 5 In 
which the aryl thiophosphite is tri-phenyl trl- 
thiophosphite. 

7. The method of preventing corrosion of bear¬ 
ing metal alloys selected from the group con¬ 
sisting of cadmium-silver alloys, cftrimiimi-niAAi 
alloys and copper-lead alloys in the presence of 
highly refined lubricating oils in internal com¬ 
bustion engines which comprises adding to said 
lubricating oils an alkyl thiophosphite having 3 
to 6 carbon atoms In each alkyl radical in a small 
but sufficient amount to Inhibit said corrosion. 

8 . The method of preventing corrosion of bear¬ 
ing metal alloys selected from the group consist¬ 
ing of cadmium-silver alloys, cadmium-nickel 
alloys and copper-lead alloys in the presence of 
highly refined lubricating oils in internal com¬ 
bustion engines which comprises adding to said 
lubricating oils an aryl thiophosphite in a small 
but sufficient quantity to inhibit said corrosion. 

BERNARD H. SHOEMAKER. 

CLARENCE M. LOANS. 


I 


I 






164 


DISCLAIMER 

.2,191,996 .—Bernard U. Shoemaker and Clarence M. Loane, Hammond, Ind 
cating Oil. Patent dated February 27, 1940. j Disclaimer filed 
1942, by the assignee, Standard Oil Company {Indiana). 

Hereby enters this disclaimer to claims 3 and 4 in said specification. 
[Official Gazette May 19,194&-] I 


. Lubri- 
April 20, 











Patented Aug. 19,1941 


2,252,984 


165 


UNITED STATES PATENT OFFICE 

2,252,984 

COMPOUNDED HYDROCARBON OIL 

John T. Rutherford and Robert J. Miller, Berk¬ 
eley, Calif., assignors to Standard Oil Company 
of California. San'Francisco, Calif., a corpora¬ 
tion of Delaware 

No Drawing. Application May 6, 1939, 

Serial No. 272,154 


24 Claims. 

This Invention relates to a new and useful com¬ 
position of matter and involves a composition 
comprising a hydrocarbon, such as a viscous hy¬ 
drocarbon oil, and a polyvalent metal salt of sul¬ 
fur containing substituted adds of phosphorus. 5 

The production of improved hydrocarbon oils 
and particularly of lubricating oils having desired 
characteristics has been the subject of extensive 
research and investigation in recent years. Gen¬ 
erally speaking, the compounding of hydrocarbon 10 
oils to obtain desired characteristics Involves 
empirical phenomena and the action of untested 
types of compounding agents cannot be pre¬ 
dicted. 

A characteristic which has been the subject of ir » 
extensive investigation Is the tendency of hydro¬ 
carbon oils to deteriorate or partially decompose 
and oxidize when subjected to high temperatures. 
This deterioration is evidenced by the deposition 
of adhesive deposits cm hot metal surfaces over 20 
which the hydrocarbon oil may flow. It is Im¬ 
portant that resistance to such deterioration be 
imparted to hydrocarbon oils; particularly to 
lubricating oils, in order that such compositions 
may be relatively free from the tendency to form 25 
such deposits even under high temperatures and 
severe operating conditions. A direct result of 
this type of deterioration during lubrication of 
internal combustion engines, such as engines of 
the Diesel type, is the tendency of the oil to cause 30 
or permit the sticking of piston rings. 

The crankcase lubricant In Internal combus¬ 
tion engines is subjected to extremely severe 
operating conditions and In engines of the Diesel ^ 
type the r lubricant encounters in the piston ring 
zone temperatures of from approximately 425 
to 650° F. and pressures from the oxidizing com¬ 
bustion gases as high as 750 to 1150 lbs. per sq. 
in. Addition agents which render hydrocarbon 40 
oils resistant to deterioration by heat at high 
temperature levels In the order of those above 
mentioned usually impart to the oil’ the ability 
to Inhibit piston ring sticking in internal com- ' 
bustion engines and permit longer periods of 45 
operation of such engines without the necessity 
of major overhauls heretofore occasioned by 
stuck piston rings. 

It should be noted that stabilizing agents 
which are effective at low temperatures to impart GQ 


(CL 252—35) 

increased stability to hydrocarbon oils, or which 
are effective at temperatures even as high as 
200 or 250° F., are often Ineffective under the 
more severe operating conditions and higher 
temperature levels to which lubricating oils are 
subjected in Diesel engines. Thus the operative¬ 
ness of a stabilizer at atmospheric temperatures, 
or even temperatures as high as 200 to 300* F., 
gives no adequate basis for predicting the action 
of the same stabilizing agent at materially higher 
temperatures and under more severe operating 
conditions. The disclosures in the prior art 
relative to such stabilisers therefore cannot serve 
as a guide for one seeking stabilizing agents or 
oxidation inhibitors effective at higher tempera¬ 
ture levels. The phenomena involved are cata¬ 
lytic In nature, are highly empirical and require 
extensive experimentation to determine the 
action of a given type of addition agent. 

The present invention Involves the discovery 
that dispersion of polyvalent metal salts of sulfur 
containing substituted adds of phosphorus in 
hydrocarbon oils, suchas mineral lubricating oil, 
imparts new, unpredictable and highly desirable 
properties to the composition. These new prop¬ 
erties render the compounded oil particularly 
useful for various purposes. Although increased 
resistance to deterioration at high temperature 
levels comprises one of the prlndpal advantages 
of the compounded oil of this Invention, it Is 
to be understood that the invention is not 
to this feature, that different compounds of the 
general type herein involved vary In their degree 
of effectiveness and may Impart one or more 
other desirable properties to the lubricating com¬ 
position. In general, however, it has been dis¬ 
covered that the new compositions herein dis¬ 
closed are more stable to heat than is a hydro¬ 
carbon oil with which the compositions are com¬ 
pounded. The new compositions of this Inven¬ 
tion are therefore useful where resistance to 
deterioration by heat is important. An example 
of such utility other than as a lubricating oil 
comprises use as a heat 'transfer fluid where it 
may be desirable to inhibit or prevent the forma¬ 
tion of a deposit on the metal surfaces from or 
to which heat Is being conveyed. Likewise, the 
increased resistance to oxidation Imparted to 
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SB 

0=P.^OH 

OH 

SB 

0=P^8B' 

\h 

OB 

S=P^8H 

\h 

OB 


monothlocster of phosphoric acid; 


dl-thio ester of phosphoric add; 


mono-ester of tetra-thiophosphoric add; 


S=P—OB' di-ester rf tetrvthlophosphoric add; 

\h 

SB 

/ 

8 =P—SH monotbloester of tetra-thiophosphoric add; 

BH 

SB 

/ 

S =P—SB' di-thio ester of tetra-thiophosphoric add; 

V 


8H 


10 


the oil by the compounds of this invention will 
find various applications as. for Instance, in 
insulating, switch or transformer oils. 

It has also been discovered that certain metal 
salts of sulfur containing substituted phosphoric 
adds have a combination of properties hereto¬ 
fore unknown and particularly desirable in com¬ 
pounded mineral oils, namely, the ability to 
inhibit oxidation and impart to lubricating oils 
increased resistance to deterioration by heat, the 
ability to inhibit piston ring sticking, freedom 
from the production of increased wear on cylin¬ 
der walls and piston rings as compared with 
uncompounded mineral oils, low corrosivity as j- 
respects the cheinical action of the compounded 
oil on bearing metals, such as cadmium-silver 
and copper-lead alloys, as well as the power to 
inhibit the corrosive action of highly paraffinic 
oils on these bearing metals. Although various 20 
compounded mineral oils are known which are 
capable of inhibiting piston ring sticking, the 
discovery of specific compounding agents capable 
of imparting the above combination of proper¬ 
ties to hydrocarbon oils represents an unobvious 25 
and important contribution. 

Salts of sulfur-containing substituted acids of 
phosphorus which may be added to hydrocarbon 
lubricating oils to* provide a new-composition of 
matter of the .type herein involved comprise com- 30 
pounds which may be represented by the gen¬ 
eral formula: 

Ma( (RX) bHcPYd) e 

where M is a metal selected from Groups n, m, 

IV and VI of Mendelyeev’s Periodic Table of the 
Elements. Specific examples of such metals are 
calcium, barium, strontium, aluminum, chromi¬ 
um, lead and magnesium. Within the broader 
aspects of the invention M may also be selected 40 
from the group iron, cobalt, nickel, zinc and tin. 

In the above formula, R may be alkyl, aryl, alk- 
aryl, aralkyl or cyclic non-benzenoid groups: X 
and Y each are either sulfur or oxygen and sul¬ 
fur; H is hydrogen; P is phosphorus; a, b, d and 
e represent small whole numbers and c may be 
zero or a small whole number. 

The metal salts of this invention are prefer¬ 
ably formed from substituted acids of pentava- 
lent phosphorus of one or more of the following 
type formulae: 


45 


50 


CO 


65 


70 


OB 

S=P-OH 

\>h 

OB 

S=P—OB 
\>H 


mono-ester of mono-thiopbosphoric add; 


di-cstcr of mono-thiopboepboric add; 


where R and R' may be alkyl, aryl, alkaryl, aral¬ 
kyl or cyclic non-benzenoid groups. Substituted 
acids containing at least approximately 12 car¬ 
bon atoms are preferred. Examples of preferre 
type acids are alkyl or alkaryl sulfur cont 
substituted phosphoric acids having at least 12 
carbon atoms in the molecule. However, it is 
be understood that the broader aspects of the 
invention include other types of sulfur contain¬ 
ing substituted acids of phosphorus containint 
more than 12 carbon atoms. Additional exam¬ 
ples of such acids which may be used In forming 
the metal salts of the present invention are 
follows: 


SR 

0=P—K' 
^OH 
OR 
S=P—R' 

\h 

SR 
S=P—R' 

\h 


mono-tbioester of pbospbonlc add 


mono-cstcr of tritbiopbospbonic add 


mono-tblocster of tritbiophospbonlc add. 


75 


In all of the above formulae R and R' may 
alkyl, aryl, alkaryl, aralkyl or cyclic non-benzen| 
old groups. 

In general, polyvalent metal salts of 
containing substituted derivatives of acids 
phosphorus such as phosphorous acid, 
hypophosphoric acid, H3PO3; orthophosphoi 
acid, H3PO4; pyrophosphoric acid. H4P2O7; mor 
othlophosphoric acid, ITFSO3; di-thiophosphor 
acid, H3PS2O3: trithiophosphoric acid, H3PS3 
tetra-thiophosphoric acid, H3PS4; thlopyrophc 
phoric acid, H4P2S7; and trfthiopyrophosphor 
acid, H4P2S O4 fall within the broadest aspecj 
of the Invention. By “substituted acids” 
stituted derivatives” of phosphorus, whenev^ 
used herein, it is intended to designate acids 
phosphorus containing an organic group of ti 
type previously listed. The organic group mt 
be either directly attached to the phosphor 
atom of the' compound or attached there! 
through an intervening atom such as oxygen 
sulfur. The term “sulfur containing” is intend^ 
to designate compounds in which either the 
Inal acid of phosphorus or the organic derivatij 
thereof contains sulfur. 

The preferred acids are sulfur containing 
stituted acids of pentavalent phosphorus and 
preferred salts comprise calcium, barium, alt 
num, lead and chromium salts of these acl^ 
Examples of such salts are calcium cetyl 
phosphate, chromium cetyl thlophosphate, aluij 
lnum cetyl thlophosphate, lead cetyl thlophc 
phate, calcium cetyl phenyl thiophosph&J 
chromium cetyl phenyl thlophosphate, alumlni 
cetyl phenyl thlophosphate, lead cetyl phenyl 
ophosphate. Salts such as calcium thlo¬ 
phosphate. chromium thlo-cresyl phosphate, all 
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mlimm thlo-cresyl phosphate, and lead thlo-cre- 
syl phosphate, although less effective than the 
previously recited compounds, improve various 
properties of the oil, particularly Its resistance to 
oxidation. 

Additional examples of salts within the scope 
of the Invention are aluminum lauryl thiophos- 
phate, aluminum octadecyl thlophosphate, alumi¬ 
num spermol thlophosphate, aluminum oleyl 
thlophosphate, aluminum spermenyl thlophos¬ 
phate, aluminum dl-(amyl phenyl) thlophos¬ 
phate. aluminum naphthenyl thlophosphate, alu¬ 
minum dl-cyclohexanyl thlophosphate, alumi¬ 
num tetra-chlorooctadecyl thlophosphate, alumi¬ 
num di-(6-chloro, 2-phenyl phenyl) thlophos¬ 
phate, aluminum di-(3-methyl, 4-chlorophenyl) 
thlophosphate, calcium lauryl thlophosphate, cal¬ 
cium octadecyl thlophosphate, calcium spermol 
thlophosphate, calcium oleyl thlophosphate, cal¬ 
cium spermenyl thlophosphate, calcium di-(amyl 
phenyl) thlophosphate, calcium naphthenyl thio- 
phosphate, calcium dl-cyclohexanyl thlophos¬ 
phate, calcium tetra-chloro-octadecyl thlophos¬ 
phate, calcium di-(6-chloro, 2-phenyl phenyl) 
thlophosphate, calcium di-(3-methyl, 4-chloro- 
phenyl) thlophosphate, barium lauryl thlophos¬ 
phate, barium octadecyl thlophosphate, barium 
spermol thlophosphate, barium oleyl thlophos¬ 
phate, barium spermenyl thlophosphate, barium 
di-(amyl phenyl) thlophosphate, barium naph¬ 
thenyl thlophosphate, barium dl-cyclohexanyl 
thlophosphate, barium tetra-chloro-octadecyl 
thlophosphate. barium di-(6-chloro, 2-phenyl 
phenyl) thlophosphate, barium di-(3-methyl. 4- 
chloro-phenyl) thlophosphate, chromium lauryl 
thlophosphate. chromium octadecyl thlophos¬ 
phate, chromium spermol thlophosphate, chromi¬ 
um oleyl thlophosphate, chromium spermenyl 
thlophosphate, chromium di-(amyl phenyl) thio- 
phosphate, chromium naphthenyl thlophosphate, 
chromium di-cyclohexanyl thiophosphate, chro¬ 
mium tetra-chloro-octadecyl thiophosphate, 
chromium dl-(6-chloro, 2-phenyl phenyl) thio¬ 
phosphate, chromium di-( 3-methyl, 4-chloro- 
phenyl) thiophosphate, lead lauryl thiophos¬ 
phate. lead octadecyl thiophosphate, lead spermol 
thiophosphate, lead oleyl thiophosphate, lead 
spermenyl thlophosphate. lead di-famyl phenyl) 
thlophosphate, lead naphthenyl thiophosphate, 
lead dl-cyclohexanyl thiophosphate, lead tetra- 
chloro-octadecyl thiophosphate, lead di - (6- 
chloro-2-phenyl phenyl) thiophosphate, lead di- 
(3-methyl, 4-chloro-phenyl) thlophosphate, mag¬ 
nesium lauryl thlophosphate. magnesium octa¬ 
decyl thiophosphate, magnesium spermol thlo¬ 
phosphate. magnesium oleyl thlophosphate. mag¬ 
nesium spermenyl thiophosphate, magnesium di- 
(amyl phenyl) thlophosphate, magnesium naph¬ 
thenyl thiophosphate, magnesium di-cyclohex- 
anyl thlophosphate, magnesium tetra-chloro-oc¬ 
tadecyl thiophosphate. magnesium di-(6-chloro. 
2-phenyl phenyl) thlophosphate, magnesium di- 
(3-methyl, 4-chloro-phenyl) thiophosphate. 

It should also be understood that the sulfur 
containing substituted acids of phosphorus uti¬ 
lized for preparing the metal salts of this in¬ 
vention may contain organic substituents other 
than pure hydrocarbon groups. The organic 
radical In the add of phosphorus may comprise. 
In addition to carbon and hydrogen, substituents 
such as the halogens chlorine or bromine, hy¬ 
droxy, sulfhydryl and similar groups. Likewise, 
the sulfur in the sulfur containing atom need 
not necessarily be directly attached to the phos¬ 


phorus atom.* An 
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65 


70 


75 


add which Illustrates these 


types of compounds comprises the phosphoric 
add ester of dl-(p-hydroxy phenyl) s ulfide. 

The acids of phosphorus utilized In the present 
5 composition may be prepared by various meth¬ 
ods. For example, a mixture of a higher alco¬ 
hol and phosphorus pentasulflde, a mercaptan 
and phosphorus pcntcxide, a mercaptan and 
phosphorus pentasulflde or a three-component 
10 mixture such as a mercaptan, phosphorus pen- 
toxide and pyrophosphoric add, may be directly 
fused in proportions to give add esters. The 
reaction by which the substituted phosphoric add 
Is formed in the last mentioned three-component 
15 mixture Is believed to be represented by the fol¬ 
lowing equations: 


2RSH+P 2 i 

2RSH+RS] 


20 


Y^HjRSPOj+RSPO 2 
+H4P207->3H2R>SP03 


45 


55 


IPOs 


For example, thio-cresyl phosphoric add may be 
prepared by reacting thio-cresol with phosphorus 
pentoxide and pyrophosphoric acid at a temper¬ 
ature not in excess of 250° F. The thio-cresol Is 
charged to a stainless steel mixer equipped wlfh a 
jacket. Steam is admitted In the jacket until a 
temperature of 200r F. is reached, at which tem¬ 
perature the phosphorus pentoxide and pyro¬ 
phosphoric acid are added. Water is drculated 
through the jacket at this time to control the 
reaction temperatujre. * Stirring is continued un¬ 
til the reaction is complete and the product with¬ 
drawn. 

In preparing the metal salts involved herein 
the alkali metal salt of the above add may be 
dissolved in aqueous solution and the heavy metal 
or alkaline earth metal salt precipitated there¬ 
from. For instance, the calcium salt may be 
manufactured by precipitation as follows: Water 
and caustic potash are charged to a mixer and 
heated to a temperature of 180° F. The acid Is 
added, thereby forming an alkali salt. An aque¬ 
ous calcium chloride solution is incorporated with 
violent agitation ^luring precipitation to pre¬ 
vent inclusion of the potassium salt. The pre¬ 
cipitated curd is -washed free of Inorganic salts 
with hot fresh water. Mineral oil is then added 
and the solution is dehydrated as by heating to 
a temperature of 300-330° F. The concentrated 
oil solution so obtained may conveniently be used 
for mixing or blending with other oils to pre¬ 
pare the completed product. 

Either normal ejr basic aluminum salts may 
be prepared by the precipitation method. The 
normal salts will contain three equivalents of 
the acid per atom of aluminum, whereas the 
basic salt should contain less than three equiv¬ 
alents of the substituted acid of phosphorus. 

Calcium salts maly also be prepared in a non- 
aoueous environment as by the reaction of cal¬ 
cium carbide with the free substituted acid to 
give acetylene and the anhydrous calcium salt. 
Aluminum salts may likewise be prepared In an 
environment substantially free of water by the 
reaction of aluminum chloride with the free sub¬ 
stituted acid of phosphorus. Such aluminum 
salts have properties different from the salts 
prepared by precipitation in aqueous solutions. 
Although these latter salts are useful, alumi¬ 
num salts prepared by precipitation from aqueous 
solutions are preferred where the ability to in¬ 
hibit piston ring sticking in lubricating oils is 
the property desired. 

By way of illustration and to demonstrate the 
unusual properties possessed by the compounded 
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oils of this invention, test data are given in lubricating oils under severe operating conditions. 
Table L - such as those encountered in the lubrication of 

Table I 


1 

Compound 

• • • 

Method of manufacture of add 

» 

* 

Percent 

salt 

Oxldator 
test; ex. 
oxygen 
absorbed 
ln2.fi 
hours 

Boors 
to stick 
piston 
rings 

COMPOUNDED IN ACID REFINED WESTERN OIL 8. A. E. 30 

MlnFitldQ __ __ 


0 

1 

1 

1 

.05 

I 

1 

.05 1 

1 

1 

324 

78 

50 

48 

18 

108 (1.5 hr.) 
.. . 110 
148 
170 
78 


Calcium phosphate of p-hydroxydi- 
phenylsulflde. 

Calcium thiocresylphosphate. 

Calcium cetylthiopnospbate. 

Do . 

p-Hydroxydiphenylsulflde and PjO» 
+phospholeum. 

Thlocresol and PiOi+phospholeum. 
Cetyl aloohol+PiSt. 

_do.-..-_ 


Chromium cetylthiophosphate. 

n*tyithtaphoffj>hate 

Cetyl alcohol+P»S». 

Cetyl aloohol+PtS*..__ 





Calcium cctylphenylthiophosphate... 
Calcium tbiocresyUhiophosphate. 

Cetyl phenol+PiS». 

Thiocrcsol+PjSi.. 



COMPOUNDED IN PENNSYLVANIA OIL 8. A. E. 30 




0 

303 

180 

45 

Calcium cetylpbenylthfophoephate... 

Cctylphenol+PjS»_ 

1 


.5 

165+ 

120 

Calcium cctylphcnyltblophosphate+ 
calcium cetylphenate. 

CalciHT* 1 . 


.5+. 25 

1 


ThiocrwOl+P*S*.. 

188 





It will be observed that all of the compounding 
agents were effective to very substantially inhibit 
the absorption of oxygen in, and deterioration of, 30 
the mineral lubricating oil in the oxldator test. 
This test is described by Domte in the Journal of 
Industrial and Engineering Chemistry, 1936, vol. 

28, page 26, and was carried out in the present 
examples at 340° F., which represents very severe 35 
conditions. 1 

In the piston ring sticking tests a single cylin¬ 
der, 2%" bore, 2Vi" stroke, Lauson gasoline en¬ 
gine was operated under extremely severe condi¬ 
tions for the purpose of developing fully piston 40 
ring sticking and piston gumming tendencies un¬ 
der circumstances simulating severe operating 
conditions encountered in the field. Operation 
of the motor during test was continuous at 1600 
R. P. M. except for periodic shut-downs at fifteen- 
hour intervals for inspection. The jacket tem¬ 
perature was maintained at approximately 375° F. 
and the sump oil temperature at approximately 
220° F. during the test. 

The compounding agents herein disclosed may 60 
have one or more advantages, depending upon 
the particular compound selected, the proportion 
utilized, and the environment which the lubricat¬ 
ing oil is to encounter. It should be observed, for 
example, that even though a compounded oil may 65 
be somewhat corrosive to copper-lead or cad¬ 
mium-silver bearing metals. Babbitt bearings are 
little, if at all, affected by such corrosive action. 
Hence, compounded oils which may not be par¬ 
ticularly desirable for lubrication of copper-lead 60 
or cadmium-silver bearings may be highly useful 
and extremely advantageous in conjunction with 
the operation of internal combustion engines hav¬ 
ing bearings of Babbitt or other corrosion-re¬ 
sistant bearing metals. The present invention in 66 
its broader aspects is therefore not limited to a 
particular compound having all or the greatest 
number of advantages, but embraces various of 
the less advantageous addition agents which will 
find utility in particular applications where all 70 
the possible improvement in properties may not 
be required or where the standard of performance 
may not be so high. 

Present experience indicates that where the 
properties desired involve the ability to stabilize 75 


pistons and piston rings of internal combustion 
engines of the Diesel type, polyvalent metal salts 
of sulfur containing substituted acids of penta- 
valent phosphorus containing more than twelve 
carbon atoms in the molecule and preferably con¬ 
taining an alkyl or alkaryl substituent should be 
utilized. It is to be understood that by “poly¬ 
valent metal salts” used in the above connection 
the alkaline earth metals are included and the 
term “polyvalent metal” is adopted to distinguish 
from the alkali metals. 

A moderately acid refined Western naphthenic 
base oil is the preferred oil stock used as a base 
for the compounded lubricants involved herein. 
The compounding ingredients appear to function 
more efficiently in such a base oil than in a hi g hly 
par affin ic oil stock or a highly refined Western 
oil. However, it is to be understood that the in¬ 
vention is not limited to any particular base 
stock since various of the present compounds are 
more efficient in Inhibiting oxidation and corro¬ 
sion effects in highly paraffinic oil stocks than any 
compounds so far tested. 

The proportion of metal salts of substituted 
acids of phosphorus added to mineral lubricat¬ 
ing oils may vary widely depending upon the 
uses involved and the properties desired. As lit -1 
tie as 0.05% by weight of the compound gives 
measurable improvements, particularly as re¬ 
spects inhibiting oxidation and color stability of 
the compounded oil. From approximately 0.25 
to approximately 2% of the compound may be 
added to lubricants where increased stability in; 
internal combustion engines and resistance to 
piston ring sticking comprise the principal prop¬ 
erties desired. Solutions containing more than 
2% of the compounds in mineral oil may be uti¬ 
lized for the purpose of preparing lubricating; 
greases and concentrates capable of dilution with 
lubricating oils and the like. Such higher con-, 
centrations comprise a convenient method of 
handling the compounds and may be used as 
addition agents for lubricants in general as well 
as for other purposes. 

The metal salts of this invention may be added 
to hydrocarbon oils containing other compound¬ 
ing ingredients such as pour point depressors, 
oiliness agents, extreme pressure addition agents. 
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blooming agents, compounds for enhancing the 
viscosity Index of the hydrocarbon oil, corrosion 
Inhibitors and the like. The invention in its 
broader aspects embraces mineral hydrocarbon 
oils containing. In addition to metal salts of the 5 
substituted adds of phosphorus, thickening 
agents and/or metal soaps in proportions or 
in amounts insufficient to form greases, as in the 
case of mineral castor machine oils or other 
compounded liquid lubricants. 10 

The compounds of this invention may be added 
to oils other than hydrocarbon lubricating oils, 
for example, fuel oils or non-drying vegetable 
or animal oils. 

While the character of the invention has been 15 
described in detail and numerous examples of the 
composition given, this has been done by way of 
illustration only and with the Intention that no 
limitation should be imposed on the invention 
hereby. It will be apparent to those skilled in 20 
the art that numerous modifications and varia¬ 
tions of the illustrative examples may be ef¬ 
fected in the practice of the Invention which is 
of the scope of the claims appended hereto. 

We claim: 25 

1. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration at elevated 
temperature and a polyvalent metal salt of a 
sulfur containing substituted acid of phosphorus 
having an organic substituent therein, said salt 30 
being present in an amount sufficient substantially 

to inhibit said deterioration. 

2. A composition of matter comprising a hydro¬ 
carbon oil and more than approximately 0.05% 
by weight based on the oil of a chromium salt 35 
of a sulfur containing substituted acid of phos¬ 
phorus having an organic substituent therein. 

3. A composition of matter comprising a hy¬ 

drocarbon oil and more than approximately 
0.05% by weight based on the oil of an aluminum 40 
salt of a sulfur containing substituted acid of 
phosphorus having an organic substituent there¬ 
in. ! 

4. A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 45 
0.05% by weight based on the oil of a lead salt 

of a sulfur containing substituted acid of phos¬ 
phorus having an organic substituent therein. 

5. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration at elevated 50 
temperatures and a polyvalent metal salt of a 
sulfur containing substituted acid of pentavalent 
phosphorus having an organic substituent there¬ 
in, said salt being present in an amount suf¬ 
ficient substantially to inhibit said deterioration. 55 

6 . A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 
0.05% by weight based on the oil of a chromium 
salt of a sulfur containing substituted acid of 
pentavalent phosphorus having an organic sub- 50 
stituent therein. 

7. A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 
0.05% by weight based on the oil of an aluminum 
salt of a sulfur containing substituted acid of 65 
pentavalent phosphorus having an organic sub¬ 
stituent therein. 

8 . A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 70 
0.05% by weight based on the oil of a lead salt 

of a sulfur containing substituted acid of penta¬ 
valent phosphorus having an organic substituent 
therein. 

9. A stabilized liquid lubricant comprising a 75 


lubricating oil and more than approximately 
0.05% by weight based on the oil of a polyvalent 
metal salt of a sulfur containing substituted add 
of phosphorus having an organic substituent 
therein. | 

10. A stabilized liquid lubricant comprising a 
lubricating oil and more than approximately 
0.05% by weight based on the oil of a polyvalent 
metal salt of a sulfur containing substituted add 
of pentavalent phosphorus having an organic 
substituent therein. 

11. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of 
a thioester of phosphoric acid, said salt being 
present in an amount sufficient substantially 
to inhibit said deterioration. 

12. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a chromium salt of a thio¬ 
ester of phosphoric add, said salt being present 
in an amount sufficient substantially to inhibit 
said deterioration. 

13. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and an aluminum salt of a thio¬ 
ester of phosphoric add, said salt being present 
in an amount sufficient substantially to inhibit 
said deterioration. 

14. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a lead salt of a thioester of 
phosphoric add, said salt being present in an 
amount sufficient substantially to inhibit said 
deterioration. 

15. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of an 
ester of a thio-phosphoric add, said salt being 
present in an amount sufficient substantially to 
Inhibit said deterioration. 

16. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a chromium salt of an ester 
of a thio-phosphoric acid, said salt being present 
in an amount sufficient substantially to inhibit 
said deterioration. 

17. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and an aluminum salt of an ester 
of a thio-phosphoric add, said salt being present 
in an amount sufficient substantially to inhibit 
said deterioration. 

18. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a lead salt of an ester of 
a thio-phosphoric acid, said salt being present in 
an amount sufficient substantially to Inhibit said 
deterioration. 

19. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen arid a polyvalent metal salt of a 
thioester of a thioacld of phosphorus, said salt 
being present in an amount sufficient substan¬ 
tially to inhibit said deterioration. 

20. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of a 
thioester of a thiophosphoric acid, said salt be¬ 
ing present in an amount suffident substantially 
to inhibit said deterioration. 

21. A compound lubricant comprising a lubri¬ 
cating oil and from approximately 0.05% to ap¬ 
proximately 2 % by weight based on the oil of a 
polyvalent metal salt of a sulfur-containing sub- 


the moletfale. 

22. A compounded lubricant comprising a lu¬ 
bricating oil and from approximately 0.05% to 6 
approximately 2% by weight based on the oil of a 
chromium salt of a sulfur-containing substituted 
add of pentavalent phosphorus having more than 
approximately twelve carbon atoms in the 
molecule. 

23. A compounded lubricant comprising a lu¬ 
bricating oil and from approximately 0.05% to 
approximately 2% by weight based on the oil of 


tuted add of pentavalent phosphorus having 
more than approximately twelve carbon atoms 
in the molecule. 

24. A compounded lubricant comprising a 
brieating oil and from approximately 0.05% 
approximately 2% by weight based on the 
of a lead salt of a sulfur-containing substituted 
add of pentavalent phosphorus having more 
10 than approximately twelve carbon atoms in the 

molecule. _ 

JOHN T. RUTHERFORD. 
ROBERT J. MILLER. 
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stttuted add of pentavalent phosphorus having an aluminum salt of a sulfur-containing substi- 
more than approximately twelve carbon atoms in 
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14 Claims. 

This invention relates as indicated to improved 
lubricants and more particularly to compounded 
lubricants which comprise a mineral lubricating 
oil base, the properties of which affecting its use 
as a lubricant will be improved by the inclusion 
therein of an addition agent. 

Refined mineral lubricating oils while useful 
over a wide range of applications, are, neverthe¬ 
less, not satisfactory for certain uses either on 
account of their tendency to deteriorate or on 10 Methyl cyclohexanol 




(CL 252—85) 

able that the reaction which forms the interme¬ 
diate acidic reaction product, and the reaction 
of such acidic reaction product with gfac oxide 
to form the final salt, take place simultaneously. 

5 The following is a list of cycloaliphatic alco¬ 
hols which may be used in carrying out this re¬ 
action, and in such list, the specific examples are 
arranged substantially in the order of preference. 


account of their inability to withstand high film 
pressures or otherwise perform the lubricating 
function required. 

It is a principal object of this invention, there¬ 
fore, to provide a compounded lubricant which 15 
while including a mineral oil base has properties 
which cannot be secured by the use of mineral 
oil alone. 

Other objects of the invention will appear as 
the description proceeds. 

To the accomplishment of the foregoing and 
related ends, said invention then comprises the 
features hereinafter fully described and partic¬ 
ularly pointed out in the claims, the following 


Ethyl cyclohexanol 
Propyl cyclohexanol 
Amyl cyclohexanol 

Sterols, e. g. “Cosmol” (a cyclic alcohol derived 
from wool-fat) 

Cyclohexanol 
Methyl cydoheptanol 
Methyl cydopentand 
Cydoheptanol 
20 Cydopentanol 

It is not necessary that the cydoaliphatlc al¬ 
cohol used for this purpose be a pure compound. 
It may consist of a mixture of cydoaliphatlc al- 


description setting forth in detail certain Ulus- 25 cohols and such mixtures are often particulaily 


tratlve embodiments of the invention, these be¬ 
ing indicative, however, of but a few of the var¬ 
ious ways in which the principal of the Invention 
may be employed. 


advantageous. An example of such material is 
the mixture of alcohols resulting from the hy¬ 
drogenation of commercial cresol. The “methyl 
cydohexanol” referred to hereafter is the prod- 


Broadly stated, the compounded lubricating 30 u ct thus obtained. A mixture of alkylated cy- 


com position of this invention may be defined as 
comprising a major amount of a hydrocarbon 
oil, such as mineral lubricating oil, and a minor 
amount of a zinc salt of an acidic reaction prod- 


clohexanols consisting principally of ethyl 
propyl cyclohexanols has also been found partic¬ 
ularly suitable for this purpose. 

The cydoaliphatlc alcohols which contain the 


kuct obtained by reaction phosphorus pentasul- 35 cyclohexane nucleus, for example cydohexanol 


|phlde with a cyclo-aliphatic alcohol. 

In the foregoing broad statement of this in¬ 
dention the addition agent has been defined in 
terms of its mode of preparation and desirably 


prnd necessarily so on account of the difficulty 40 ties. 

a more precise identification of the molecule 
Characterizing the addition agent. As a matter 
|>f fact the addition agent is probably a mixture 
|>f different constituents and It is for this reason 


[hat the same is best defined, as above indicated, 45 is best to have the alkyl group contain less than 


and the alkylated cyclohexanols, are particularly 
useful cydoaliphatlc alcohols for my purpose be¬ 
cause they are commercially available and pro¬ 
duce a product which has advantageous proper- 


Of the cycloaliphatic alcohols in general those 
are preferred which have a total of less than ten 
carbon atoms. The alkylated cydoaliphatlc al¬ 
cohols are particularly suitable. In this case, it 


In terms of its mode of preparation. The addi¬ 
tion agent may be prepared as Indicated by re¬ 
acting phosphorus pentasulphlde with a cyclo¬ 
aliphatic alcohol in the preparation of an inter- 


six and preferably less than four carbon atoms. 

Since a specific example of the addition agents 
of the present invention which has been found 
^ _ ___ qf especial utility is the zinc salt of the addle 

E ediateaddic reaction productand the zinc salt 50 reaction product obtained by reacting phosphor- 
STprepared ofsuch addle reaction product ™ Pentasulphlde with methyl cydohexanol. the 
Alternatively, the final product may be pre- details of the manufacture of such material will 

■sured in a sin gle step or in concurrent steps by b© klven as illustrative of the mode of manufac- 

CnMing together phosphorus pentasulphlde the ture of the similar addition agents comprised 
llcohol, and zinc oxide. In this case, It is prob- 55 within the broad statement of the invention. 
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2 

Tbls process may be divided Into two parts, L e. dlst 

(o) The preparation of the add ester, and 

(b) The preparation of the metallic salt of such 

add ester. , ^ 

_ o Q n 

(a) Preparation or the Acn> Esm TTn . 


distillation was 100* C. A typical batch In the 
preparation of the zinc salt of the reaction prod¬ 
uct of phosphorus pentasulphlde and methyl 
cydohexanol was as follows: 


Five moles of methyl cydohexanol and one 
mole of PaSs were mixed with an amount of ben¬ 
zene equal in volume to the amount of cydo¬ 
hexanol placed in a flash equipped with a 
reflux condenser, a thermometer and a mechani¬ 
cal stir. The flash was placed in a water bath 
at approximately 100* C. and refluxed for four 
hours. The batch was then cooled to about 60* 


Grams of salt obtained_— 980 

Per cent yield.--- 89.5 

Time of reaction between NaOH and 

add _minutes— 15 

Time of reaction between Na salt and 

ZnCb_minutes— 15 

Temperature of reaction. *C: 

NaOH+acid_80-90 

. Na salt+ZnCh_80-90 

C. c. of benzol used for dehydration- 2000 


C. and washed once with an equal volume of 15 Temperature of dehydration 


water at 60* C. The benzene was removed from 
the wash material by distillation at atmospheric 
pressure. A typical batch In the preparation of 
the add ester In the mode above defined was as 
follows: , 

Wt. of methyl cydohexanol—grams— 500 

Moles of methyl cydohexanol- 4.39 

Weight of P2S5 _grams— 195.5 

Moles of PaSs_ >88 

C. c. of benzol used as solvent- 500 

C. c. of 60° C. HaO used in washing- 1000 

Weight of product-grams— 616 

Temp, of reaction, °C: 

Bath temp_*C— 100 

Vapor temp_°C__ 80 

Time of reaction_hours_ 4 

It Is believed that the reaction between phos¬ 
phorus pentasulphlde and the alcohol produces 
a mixture of compounds of the type represented 
by add thiophosphate esters. For example: 

SH 

S=>P-OR' 

\ _ 


*C maximum— 100 
Pressure of dehydration_inches of Hg— 23 

Second method 

Grams 

Methyl cydohexanol_865 

Phosphorus pentasulphle_333 

Zinc oxide_ 100 


The methyl cydohexanol and zine oxide are 


j 88 25 placed In a container and heated to 180* F. Then 


ouu the phosphorus pentasulphlde is added in finely 
000 divided form so that it will pass a 40 mesh screen. 
619 The phosphorus pentasulphlde is added over a 
period of about 40 minutes so that the tempera- 
100 3 Q ture does not exceed 212° F. The temperature is 
80 then raised to 320* F. over a period of one hour 
4 and maintained at that temperature for an addi¬ 
ns. tlonal one-half hour. The yldd of product is 

;Ces 1167 grams, and may be: 

ted 30 (a) dissolved in an equal weight of mineral oil 
and filtered hot after the addition of 2 % 
by weight of a filter aid such as Filtrol; or 
(b) dissolved in an equal weight of benzol, fil¬ 
tered, and the benzol removed by evapora- 
40 tlon under vacuum. 


OH 

/ 

0=P—SR' 

\r 


Third method 


OH 

0=P^OH 

X SR 


where: 


The materials and the amounts are the same 
in this method as in the second method. The 
45 methyl cydohexanol and phosphorus pentasul¬ 
phlde are mixed In a flask and maintained at 
a temperature of 212* F. by means of a water 
bath for seven hours. The zinc oxide is then 
added, and the temperatures raised over a period 


R is the cyclo-aliphatlc radide derived from the 50 of one hour to 320* F., and maintained at that 


alcohol 

R' is hydrogen or R 

The final product, if this assumption is correct, 
would then consist of the salts derived from the 55 
add ester by replacing the replaceable hydrogen 
of such esters with zinc. 

(6) Preparation of the Metallic Salt 

s 

First method — 


temperature for one hour. The yield is 1170 
grams, and the final solution and purification 
may be the same as for the second method. 

Fourth method 

Pounds 

Methyl cydohexanol_ 2975 

Phosphorus pentasulphlde_1137. 5 

Zinc oxide-!- 391 


The add ester resulting from step (a) above 
was mixed with enough water to make a 15-20% 
mixture. This solution was made neutral to 
phenolphthalein with 30% aqueous caustic. The 


The methyl cydohexanol and phosphorus pen- 
tasulphide are heated to 210° F., and the tem¬ 
perature is maintained there for five and one- 
half hours. The pressure is then reduced to give 
a vacuum equivalent to five inches of mercury. 


add was neutralized at 80-90* C. To the soda- 65 absolute pressure, for one-half hour to remove 


salt solution was added an aqueous solution of 
•rinr chloride. The reaction mixture was stirred 
at 80-90* C. for fifteen minutes, and then al¬ 
lowed to settle. The time required for the sep- 


the unreacted alcohol, hydrogen sulphide, etc. 
The mixture is cooled to 140° F. and zinc oxide 
added. The temperature is maintained at 140° F. 
for three hours. A vacuum equivalent to three 


aration of the water from the salt was about 70 inches of mercury, absolute pressure, is applied 
fifteen minutes. The water was then poured off and the temperature raised to 210” F., and that 
and the zinc salt dissolved in twice its volume temperature maintained for nine hours. Three 
of benzene. The water and benzene were re- thousand pounds of a neutral oil are added to- 
moved by vacuum distillation at about seven gether with 2 % of filter aid. and the solution is 
Inches vacuum. The maximum temperature of 75 filtered at a temperature of about 200* F. The 
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yield of product, exclusive of the oil. Is 3800 the lubrican 
pounds. treated baa 

Specific examples of addition agents contem- and perfora 
plated for use in this invention are given In 

Table A below with an Indication of the per- 5 - 

centages of the various elements found therein 

by actual analysis. -i— 

i 


the lu bri ca nt tested, its comparison with an un¬ 
treated base oil both as to physical pr o perties 
and performance in the engine tests. 


Table A 


Obli B 

Composition 


Exam¬ 

ple 




Untreated SAE 30 naphthenic motor oD having a V. I. of 5 


Salt of the reaction 
product of— 


Zinc methyl cyclohex- P»S#.„ 
anol. 

Zinc amyl cydohexanol.. P,Si... 

Zinccosmol. P*S»... 

Zinc borneol. P»S|... 

Zinc cydohexanol. P*S»... 


Representative examples of lubricating com¬ 
positions of the present invention were tested 20 • 
by means of a 2% H. P. single-cylinder, liquid- 
cooled, four cycle gasoline engine, rated at 1800 _ 

Table C 


with amyl cydohexanol. 

Example 1+2% zinc salt of the reaction product of P,S» 
with amyl cydohexanol. 

Untreated 8AE 30 solvent refined Mid-Continent motor 
ofi having a V. L of 05. 

Example 5+1% zinc salt of the reaction product of PjS, 
with methyl cydohexanol. 

Example 5+2% tine nit of the reaction product of PjS» 
with methyl cydohexanol. 

Example 5+2% tine salt of the reaction product of P»Si 
with borneol. 

Untreated conventionally refined SAE 20 Pennsylvania 
motor ofl having a V. I. of 105. 

Example 0+1% tine salt of the reaction product of P»B» 
with methyl cydohexanol. 

Example 0+2% zinc salt of the reaction product of P,Si 
with methyl cydohexanol. 


the reaction product of P,S» 



79.0 

52.6 

2.40 

.91 

15.90 

33.2 

.38 

.25 

4 
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Engine tests at— 

30 hours: 

Piston rating. 

Number ol rings stuck. 

Percent filling of oil ring slots. 

Bearing loss in mgs. 

60 hours: 

Piston rating. 

Number ol rings stuck. 1 

Percent filling of oil ring slots. 00 

Bearing loss tin mgs. 60 

00 hours: 

Piston rating. 

Number of rings stuck. 

Percent filling of oil ring slots. 

Bearing loss in mgs. 

120 hours: 

Piston rating..... 

Number of rings stuck. 

Percent filling of oil ring slots. 

Bearing loss in mgs. 

150 hours: 

Piston rating... 

Number of rings stuck. 

Percent filling of oil ring slots. 

Bearing loss in mgs. 

Drain analysis: 

Percent vis. Increase. 

Oonr. carbon residue.. 

Naphtha insoluble. 

Acid number. 


R. P. M. The procedure used was as follows: 
The engine was loaded by means of a fan type 50 
brake which applied a load of 1 & H. P. at 1600 
R. P. M. The engine was run for ten min¬ 
utes at 1200 R. P. M. and then the speed was 
increased to 1600 R. P. M. The following con¬ 
ditions were maintained constant during the 55 
remainder of the test— 

Coolant temperature _° F 345 

Oil temperature _• F 225 

Air fuel ratio_12.7:1 

60 

The engine was stopped at 30 hour periods for 
inspection of piston, piston skirt, piston rings, 
connecting rod bearings, etc. The engine was 
equipped with removable connecting-rod bear¬ 
ings consisting of lead-bronze with a steel 65 
backing. These bearings were weighed at the 
beginning of the test and at each 30 hour in¬ 
spection period. Before each new test, the 
engine was thoroughly cleaned and equipped 
with new piston, piston rings and with new 70 
connecting rod bearings. 

In the following Table B will be found a tabu¬ 
lation of several lubricating compositions of the 
present invention and In following Table C will 
be found a tabulation of the characteristics of 75 


31.8 56.9 57.5 

1.39 I 1.84 2.27 

1.4 8.6 

.26 .64 
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The zinc salts produced in accordance with 
the several modes outlined hereinbefore are all 
new compositions of matter and are being 
claimed as such. 

One of the principal uses of these zinc salts 
is in lubricating compositions for the purposes 
previously explained, and, in the manufacture of 
a finished composition for use as a lubricant In 
the crank cases of internal combustion engines, 
the oil base will be preferably a highly-refined 
mineral lubricating oil. The range of viscosity 
for such oil may be from about 100 to about 
1000 seconds Say bolt Universal at 100° F. or from 
about 20 to about 100 seconds Saybolt Universal 
at 210* F. The preferred range of viscosities 
for the oil base are from about 150 to about 750 
seconds Saybolt Universal at 100° F. or from 
about 40 to about 75 seconds Saybolt Universal 
at 210° F. 

For certain uses the oil base will be preferably 
a high V. I. oil. Generally for such uses the oil 
base should have a V. L of at least 50 and 
preferably at least 85 (Dean and Davis System). 

The concentration of the zinc salt in the fin¬ 
ished lubricant will be largely determined by the 
particular use for which the composition is de¬ 
signed and the particular characteristics of the 
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base oil or base composition to which they are 
added. In general, in compounded lubricating 
oils useful In Diesel engines, the concentration 
of these zinc salts will range from about .1% to 
about 4%, and preferably from JS% to 2.5%. 5 

One of the particular uses of the zinc salts of 
my invention is in lubricating compositions which 
also contain so-called "detergents,’* particularly 
of the metal-containing type. Among the de¬ 
tergents with which these zinc salts may be used 10 
in combination are the metal phenates, and es¬ 
pecially the alkaline earth metal phenates. 

Although the addition agents contemplated 
hereby have a certain degree of detergent action, 
particularly in certain types of oils, when used 15 
as the sole addition agent, highly advantageous 
results may be obtained by using these addition 
agents with others, notably other oil-soluble or¬ 
ganic metal compounds which, themselves, ef¬ 
fect a higher degree of detergency when used 20 
in hydrocarbon oils. Examples of such organic 
metal compounds are the oil-soluble salts of: 

Organic acids produced by oxidation of petro¬ 
leum fractions 

Naphthenic acids " 

Fatty adds 

Halogenated fatty adds, such as dichlor stearic 
add 

Aromatic adds such as phenyl stearic add and 30 
chlorphenyl stearic add 

Sulphonic adds, e. g. sulphonlc acids derived 
from petroleum 

Substituted phosphorus adds containing an or¬ 
ganic substituent, e. g. the aliphatic, cyclo- 35 
aliphatic, and aromatic add esters of phos¬ 
phoric add thio phosphoric adds, phosphor¬ 
ous add and thio phosphorous adds 


Caldum salt of di-lauryl phosphate 
Aluminum salt of mono-cetyl p h osphate 
Aluminum salt of di-cetyl phosphate 
Caldum salt of mahogany adds (petroleum sul¬ 
phonlc adds) 

Barium salt of mahogany adds 
Sodium salt of mahogany adds 
Chromium salt of mahogany adds 
Cobalt salt of mahogany adds 

The zinc salts of this invention may advan¬ 
tageously be used with detergents comprising 
combinations of oil-soluble metallic compounds. 
Examples of such combinations are: 

(a) The combination of a metallic phenate with 

a metallic salt of a substituted phosphorus 
add containing an organic substituent. 

(b) The combination of an oil-soluble metallic 

alcoholate with an oil-soluble metallic salt 
of a substituted phosphorus add contain¬ 
ing an organic substituent. 

(c) The combination of an oil-soluble metallic 

phenate with an oil-soluble metallic salt 
of a sulphonic add. 

(d) The combination of an oil-soluble metallic 

alcoholate with an oil-soluble metallic salt 
of a sulphonic add. 


Specific examples of combinations of this type 
are: 


Example I 


Per cent 

Calcim cetyl phenate_.5 

Calcium cetyl phosphate_ .25 

Zinc salt of this invention_*_.5 

Mineral lubricating oil_Balance 


EXAMPLE U 


The oil-soluble metallic phenates may also be 
used, such as those derived from such phenolic 
compounds as: 

Alkylated phenols such as cetyl phenol and lauryl 
phenol 

Esters of salicylic acid such as lauryl salicylate 
and cetyl salicylate 

Halogenated alkyl phenols and esters of phenolic 
adds such as lauryl chlorphenols and lauryl 
chlorsalicylate 

Sulphides and polysulphides derived from phe¬ 
nol and alkylated phenols, such as di (tertiary 
amyl hydroxy-phenyl) sulphides di(tertlary 
amyl hydroxy-phenyl) disulphides 

i 

Specific examples of such detergent addition 
agents are the following: 

Caldum naphthenate 
Cobalt naphthenate 
Aluminum naphthenate 
Aluminum chlorphenyl stearate 
Aluminum cetyl phenate 
Caldum oleate 
Caldum dichlor stearate 
Cobalt dichlor stearate 
Caldum phenyl stearate 
Caldum chlorphenyl stearate 
Caldum cetyl phenate 
Caldum lauryl phenate 
Magnesium phenate of lauryl salicylate 
Caldum lauryl chlorphenate 
Magnesium phenate of lauryl chlorsalicylate 
Calcium phenate of di(tertiary amyl hydroxy- 
phenyl) sulphide 

Caldum salt of mono-cetyl phosphate 
Caldum salt of di-cetyl phosphate 


Per cent 

40 Calcium cetyl phenate_.5 

Caldum cetyl phosphate_.5 

Zinc salt of this invention_.75 

Mineral lubricating oil_B a l anc e 

Example in 

45 Per cent 

Aluminum butoxide_.1 

Caldum cetyl phosphate_.75 

Zinc salt of this invention..-_ 75 

Mineral lubricating oil_Balance 

50 Example IV 

Per cent 

Caldum salt of mahogany adds (sul¬ 
phonic add- produced by the treat¬ 
ment of a petroleum fraction with 

55 fuming sulphuric sdd)__ , 1.2 

Calcium salt derived from the alkylated 
phenol sulphide disclosed in U. S. 

Patent No. 2,139,766_ A 

Zinc salt of this invention_ J& 

60 Mineral lubricating oil_ Bala n ce 

Example V 

Per cent 

Caldum salt of mahogany adds_ 1J2 

65 Caldum salt of the condensation prod¬ 
uct of formaldehyde with amyl 

phenyl- j& 

Zinc salt of this Invention_:_' .75 

Mineral lubricating oil_ 

70 Example VI j 

! Per cent 

Caldum salt of mahogany adds ___ 1.2 

Aluminum butoxide_ .1 

Zinc salt of this invention._ .75 

75 Mineral lubricating oil___ 



















2,261,047 


175 


Example VII 

Per cent 

Calcium salt of an acid produced by the 
oxidation of a fraction of a solvent- 

refined paraffinic mineral oil,_ .7 5 

Calcium salt derived from the alkylated 
phenol sulphide disclosed in U. S. 

Patent No. 2,139,766_ .15 

Zinc salt of this invention_ .5 

Mineral lubricating oil_Balance 10 

The foregoing specific examples, it will be ob¬ 
served, are in each instance lubricating composi¬ 
tions in which the mineral oil contains the zinc 
salt of this invention In combination with two 
other components. These have been given as 15 
representative not only of such three-component 
compositions, but also of two-component compo¬ 
sitions which may be produced by the omission, 
from any of the above-named specific examples, 
of either one or the other of the two addition 20 
agents with which the zinc salt is shown in com¬ 
bination. 

Additional specific examples of combinations 

in which the zinc salt is used with only one other 

detergent are as follows: 25 

• 

Example VIII 

Per cent 

Calcium cetyl phenate___ .5 

Zinc salt of this invention_ .5 30 

Mineral lubricating oil_Balance 

Example IX 

Per cent 

Calcium salt of mahogany acids_ 1.6 

Zinc salt of this invention___ .75 35 

Mineral lubricating oil_Balance 

Example X 

Per cent 

Magnesium phenate derived from lauryl 40 

salicylate_ .75 

Zinc salt of this invention_ 2.00 

Mineral lubricating oil_Balance 

Example XI 

Per cent 45 

Calcium phenyl stearate_ 1.00 

Zinc salt of this invention_ 1.00 

Mineral lubricating oil_Balance 

Example XII - A 

Per cent 50 

Cobalt chlorphenyl stearate_ .5 

Zinc salt of this Invention_ .75 

Mineral lubricating oil_Balance 

It will be noted that the addition agents of this 55 
Invention contain, in a single compound, the com¬ 
bination of a cycloaliphatic radicle, a thiophos- 
phate radicle, and the element, zinc. It has been 
discovered that this combination of constituents 
produces a material having a particularly deslr- so 
able combination of properties for use In lubri¬ 
cating oil to be used in the crank cases of internal 
combustion engines under conditions of severe 
service. This combination of properties includes 
the following: P 3 

(1) High solubility in oils of high viscosity index; 

(2) Detergent action or resistance to sludge¬ 

forming tendencies; and 

(3) Controlled sulphur activity, contributing cor- _ Q 

rosion-inhibitlng properties and resistance 
to the formation of acidic materials during 
oxidation. 

(4) Ability to increase film strength of the oiL 

In the past, it has not been found possible to 75 


compound addition agents which would reduce 
corrosive tendencies, and the tendency to produce 
acidic materials during oxidation, without In¬ 
creasing the tendency to form deleterious depos¬ 
its. By the use of the addition agents of this in¬ 
vention, however, the corrosive tendency and the 
formation of acidic materials are reduced while, 
at the same time, reducing the tendency to form 
harmful deposits. 

Other modes of Applying the principle of the 
invention may be employed, change being made 
as regards the details described, provided the fea¬ 
tures stated in any of the following claims or the 
equivalent of such be employed. 

I, therefore, particularly point out and dis¬ 
tinctly claim as my invention: 

1. A lubricating composition comprising a ma¬ 
jor amount of a hydrocarbon oil and a minor 
amount of the zinc sjdt of an acidic reaction prod¬ 
uct obtained by reacting phosphorus pentasulfide 
with an alkylated cyclohexanol in which substan¬ 
tially all of the alkyl groups have less than six 
carbon atoms. 

2. A lubricating composition comprising a ma¬ 
jor amount of a hydrocarbon oil and a minor 
amount of the zinc salt of an acidic reaction 
product obtained by reacting phosphorus penta- 
sulflde with an alkylated cyclohexanol in which 
substantially all of the alkyl groups have less 
than four carbon atoms. 

3. A lubricating composition comprising a ma¬ 
jor amount of mineral lubricating oil and a minor 
amount of the zinc salt of an acidic reaction prod¬ 
uct obtained by reacting phosphorus pentasulfide 
with a methyl-cyclohexanol. 

4. A lubricating composition comprising a ma¬ 
jor amount of minerkl lubricating oil and a minor 
amount of the zinc salt of a- acidic reaction prod¬ 
uct obtained by reaching phosphorus pentasulfide 
with an amyl-cyclohexanol. 

5. A lubricating composition comprising a ma¬ 
jor amount of mineral lubricating oil and from 
about . 1 % to about 4% of the zinc salt of the re¬ 
action product obtained by reacting one mole of 
phosphorus pentasulfide with approximately five 
moles of methyl-cyclohexanol. 

6 . A lubricating composition comprising a ma¬ 
jor proportion of mineral lubricating oil and 
from about .1% to about 4% of the zinc salt of 
di(methylcyclohexyl) dithiophosphate. 

7. A composition of matter for use as an addi¬ 
tion agent in lubricants comprising an oil base 
and the zinc salt of an acidic reaction product 
obtained by reacting phosphorus pentasulfide 
with a methyl-cyclohexanol. 

8 . A corrosion-inhibiting composition compris¬ 
ing an oil vehicle and in solution therein an 
effective amount of a product obtained by react¬ 
ing together zinc oxi<jie, methyl cyclohexanol and 
phosphorus pentasulfide. 

9. A lubricating composition comprising a ma¬ 
jor proportion of lubricating oil suitable for use 
in the crank cases of internal combustion engines, 
with the properties of such composition affecting 
its use as a lubricant under conditions of extreme 
stress such as are encountered in Diesel engines 
and the like, and having its resistance to deteri¬ 
oration and the formation of acidic and varnish 
forming constituents improved by incorporating 
therein from about 0 5% to about 2.5% based on 
the amount of lubricating oil of a zinc salt of an 
acidic reaction product obtained by reacting phos¬ 
phorus pentasulfide with an alkylated cyclohex¬ 
anol in which subsjtantially all of the alkyl 
groups have less than six carbon atoms. 
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10. A lubricating composition comprising a 
major amount of mineral lubricating oil and a 
minor amount of the zinc salt of an acidic reac¬ 
tion product obtained by reacting phosphorus 
pentasulflde with a propyl-cyclohexanoL 

11. A lubricating composition comprising a 
major amount of mineral lubricating oil and 
from about .1% to about 4% of the zinc salt of 
the reaction product obtained by reacting one 
mole of phosphorus pentasulflde with approxi¬ 
mately five moles of an alkylated cyclohexanol in 
which substantially all of the alkyl groups have 
less than six carbon atoms. 

12. A lubricating composition comprising a 
major proportion of mineral lubricating oil and 
from about .1% to about 4% of the zinc salt of 
a di (alkylcyclohexyl) dithiophosphate in which 


substantially all of the alkyl groups have less 
than six carbon atoms. 

13. A composition of matter for use as an addi¬ 
tion agent in lubricants comprising an oil base 
5 and the zinc salt of an acidic reaction product 
obtained by reacting phosphorus pentasulflde 
with an alkylated cyclohexanol in which substan¬ 
tially all of the alkyl groups have less than six 
carbon atoms. 

10 14. A corrosion-inhibiting composition com¬ 

prising an oil vehicle and in solution therein an 
effective amount of a product obtained by react- 
• ing together zinc oxide, phosphorus pentasulflde 
and an alkylated cyclohexanol in which sub- 
15 stantially all of the alkyl groups have less than 
six carbon atoms. • 
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This invention relates to a new and useful com¬ 
position of matter and involves a composition 
comprising a hydrocarbon oil and a new com¬ 
bination of stabilizing ingredients. More par¬ 
ticularly; the invention pertains to a viscous hy¬ 
drocarbon oil containing a metal alcoholate and 
a salt of a substituted acid of phosphorus. 

The production of improved hydrocarbon oils, 
and particularly of lubricating oils having de¬ 
sired characteristics, has been the subject of ex¬ 
tensive research. Generally speaking, the com¬ 
pounding of hydrocarbon oils to obtain desired 
characteristics involves empirical phenomena and 
the action of untested combinations of different 
types of compounding agents cannot be predicted. 

A characteristic which has been the subject of 
extensive investigation is the tendency of hydro¬ 
carbon oils to deteriorate or partially decompose 
and oxidize when subjected to high tempera¬ 
tures. This deterioration is evidenced by the 
deposition of adhesive deposits on. hot metal sur¬ 
faces over which the hydrocarbon oil may flow. 
It is important that resistance to such deteriora¬ 
tion be imparted to hydrocarbon oils, particularly 
to lubricating oils, in order that such composi¬ 
tions may be relatively free from the tendency to 
form such deposits even under high tempera¬ 
tures and severe operating conditions. A direct 
result of this type of deterioration during lubri¬ 
cation of internal combustion engines is the for¬ 
mation of “varnish” on the pistons and cylinder 
walls, and in engines of the Diesel type a pro¬ 
nounced tendency of the oil to cause or permit 
the sticking of piston rings. 

The crankcase lubricant in internal combus¬ 
tion engines is subjected to extremely severe oper¬ 
ating conditions, and in engines of the Diesel type 
the lubricant encounters in the piston ring zone 
temperatures of from approximately 425° to 650° 
F. and pressures from the oxidizing combustion 
gases as high as 750 to 1150 pounds per square 
inch. In its more specific aspects the present in¬ 
vention is directed to the improvement of hydro¬ 
carbon lubricating oils by imparting thereto in¬ 
creased resistance to deterioration by heat at high 
temperature levels in the order of those above- 
mentioned. It has been discovered that salts of 
substituted adds of phosphorus containing an 
organic substituent in combination with metal 
alcoholates impart to hydrocarbon lubricating oils 
a number of highly desirable properties and im¬ 
prove the lubrication and operation of internal 
combustion engines. More particularly, it has 
been discovered that a lubricating oil containing 
both a metal alcoholate and a salt of an organic 
substituted add of phosphorus permits longer 
periods of operation of engines without the neces¬ 
sity of major overhauls heretofore occasioned by 
stuck! piston rings, wear of pistons and cylinder 


walls, or in some instances corrosion of bearing 
metal alloys. 

'The broader aspects of the invention involve 
the discovery that salts of substituted adds of 
5 phosphorus containing an organic substituent and 
metal alcoholates cooperate to give new results in 
hydrocarbon oil compositions. ’ Hydrocarbon oils 
containing this combination of ingredients have 
greater stability under various operating condi- 
10 tions than do oils containing either of these types 
of ingredients alone. For example, the same im¬ 
provement is not obtainable with 0.75% of a 
metal alcoholate or with 0.75% of such salts in 
a lubricating oil as is obtained with 0.50% of the 
15 metal alcoholate and 0.25% of the same salt in 
the same lubricating olL The mechanism of this 
cooperation has not been established and the in¬ 
ventor therefore refrains from any attempted ex¬ 
planation of the phenomena observed. 

£0 It should be notied that oxidation inhibitors 
or antioxidants which are effective at low tem¬ 
peratures to inhibit oxidation in hydrocarbon 
oils may not be effective at higher temperatures 
mid under more severe operating conditions, such 
25 as those which lubricating oils encounter in the 
piston ring belt of internal combustion engines 
such as Diesel engines. Although the broader 
aspects of the invention are not so limited, it is 
preferred to utilize in combination with metal al- 
30 coholates salts of substituted acids of phosphorus 
containing organic substituents effective above 
300° F., and preferably effective to inhibit oxida¬ 
tion of lubricating oils containing metal alco¬ 
holates at temperatures in the range of 400° to 
35 500° F. 

Metal alcoholates which may be added to hy¬ 
drocarbon oils, such as mineral lubricating oils, to 
provide one component of the new composition 
of matter herein claimed comprise the alkali, al- 
40 kaline earth, aluminum, and other heavy metal 
alcoholates. Examples of such alcoholates are: 

. sodium alcoholates, potassium alcoholates, beryl¬ 
lium alcoholates, calcium alcoholates, strontium 
alcoholates. barium alcoholates, magnesium al- 
45 coholates, zinc alcoholates, cadmium alcoholates, 
and aluminum alcoholates. 

Metal alcoholates which may be utilized and 
which fall within the scope of this invention are 
represented by the type formula: 

50 M—(X—C—R)a 

where M represent^ a metal, X Indicates oxygen 
or sulfur, C a non-benzenoid carbon atom, R an 
organic radical of hydrocarbon structure, and n 
55 is from one to the faience of the metal. M is a 
metal such as those) previously listed. By “non- 
benzenoid carbon atom” it is intended to desig¬ 
nate a carbon atom which is not in the nucleus 
of a benzene ring, although attachment to a ben- 
60 zene ring is not precluded. Examples of radicals 
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of hydrocarbon structure which R represents are: 
alkyl, aryl, alkaryl, aralkyl and cyclic non* 
benzenoid. R need not necessarily be a pure 
hydrocarbon radical but may contain other sub¬ 
stituents, such as oxygen, halogens, nitrogens, 
and the like. Acyclic radicals are preferred, and 
the entire compound preferably contains at least 
ten carbon atoms. 

Examples of preferred alcohols utilized to form 
the metal alcoholate are the higher alcohols, 
such as amyl, hexyl, heptyl, octyl, nonyl, decyl 
(lauryl), dodecyl, tetradecyl, hex&decyl (cetyl), 
octadecyl, ceryl, myrlcyl, and unsaturated alco¬ 
hols, such as lanolin alcohol. The following are 
metal alcoholates of these alcohols which are 
embraced by this invention: sodium amylate, 

sodium hexylate, sodium heptylate, sodium 

octylate, sodium nonylate. sodium decylate, 
sodium dodecylate, sodium tetradecylate, 
sodium hexadecylate, sodium octadecylate, 
sodium eery late, sodium myrlcylate, sodium 
lanolate (sodium salt* of lanolin alcohol), 

calcium amylate, calcium hexylate, calcium 

heptylate, calcium octylate, calcium nonylate, 
calcium decylate, calcium dodecylate, calcium 
tetradecylate, calcium hexadecylate. calcium 
octadecylate, calcium cerylate, calcium myricy- 
late, calcium lanolate (calcium salt of lanolin 
alcohol), magnesium amylate, magnesium 
hexylate, magnesium hepylate, magnesium 
octylate, magnesium nonylate, magnesium dec¬ 
ylate, magnesium dodecylate, magnesium tetra¬ 
decylate, magnesium hexadecylate, magnesium 
octadecylate, magnesium cerylate. magnesium 
myrlcylate, magnesium lanolate (magnesium 
salt of lanolin alcohol). barium amylate, barium 
hexylate, barium heptylate, barium octylate, 
barium nonylate, barium decylate, barium 
dodecylate. barium tetradecylate, barium hexa¬ 
decylate, barium octadecylate, barium cerylate, 
barium myrlcylate, barium lanolate (barium salt 
of lanolin alcohol), aluminum amylate, alumi¬ 
num hexylate, aluminum heptylate, aluminum 
octylate. aluminum nonylate, aluminum decyl¬ 
ate, aluminum- dodecylate, aluminum tetra¬ 
decylate, aluminum hexadecylate, aluminum 
octadecylate, aluminum cerylate. aluminum 
myrlcylate, and aluminum lanolate (aluminum 
. salt of lanolin alcohol). 

Additional alcohols are: cyclo-alkyl alcohols 
like cyclohexanol, and aralkyl alcohols like 
benzyl alcohol, as- well as acyclic thloalcohols, 
cyclo-alkyl thloalcohols. and arakyl thloalco¬ 
hols, In which sulfur replaces the normal oxygen 
„ of the alcoholic group. Examples of thlo¬ 
alcohols are the mercaptans, such as amyl mer¬ 
captan, hexyl mercaptans, cyclohexyl mer¬ 
captans and the like. Metal derivatives of or¬ 
ganic compounds capable of forming the enollc 
structure also may be utilized. Such derivatives 
of the enollc compounds contain the group 
represented by the type formula: 

I 

! R—C=CH— 

i 

i ■ ' 4 ■ 

where R represents an organic radical, prefer- 
. ably a hydrocarbon group, and M represents a 
bond to a metal atom. 

The metal alcoholates of this Invention may 
be prepared by any suitable method. For ex¬ 
ample, sodium alcoholates may be prepared by 
reaction with sodium metal, the calcium .ajco- 


holates by reaction of the alcohol with calcium 
carbide, and the aluminum alcoholates by re¬ 
action with metallic aluminum catalyzed with a i 
crystal of Iodine. 

0 Metal salts of substituted acids of phosphorus 
which may be utilized in the Invention comprise 
salts of metals selected from Groups I, n, m, 

IV and VI of Mendeleeff’s Periodic Table of the 
Elements. Specific examples of such metals are 
10 aluminum, calcium, barium, strontium, chro¬ 
mium and magnesium. Salts of iron, cobalt, 
nickel, zinc, sodium, potassium and ammonium 
comprise additional examples of compounds fall¬ 
ing within the broader aspects of the invention. 

15 Although the broader aspects of the invention 
are not so limited It is preferred to utilize In 
combination with the metal alcoholates heavy i 
metal salts of substituted acids of phosphorus 
and. still more specifically, alkaline earth salts, i 
20 like calcium salts, of said adds in hydrocarbon 
lubricating oils. I 

The following comprise specific examples of 
metal salts of substituted adds of phosphorus, 
illustrating this type of compounding agent: 

25 aluminum lauryl phosphate, aluminum cetyl 
phosphate, aluminum octadecyl phosphate, 
aluminum "spermol” phosphate, aluminum oleyl 
phosphate, aluminum “spermenyl” phosphate, 
aluminum di-(cyclohexanyl) phosphate, aluml- 
80 num (cetyl phenyl) phosphate, aluminum di- 
(amylphenyl) phosphate, aluminum di-stearo- 
glyceryl phosphate, aluminum (tetra-chloro- 
octadecyl) phosphate, aluminum di-(6-chloro, 
2 -phenyl phenyl) phosphate, aluminum di- 
85 (3-methyl, 4-chloro phenyl) phosphate, alumi¬ 
num naphthenyl phosphate, calcium lauryl 
phosphate, caldum cetyl phosphate, caldum 
octadecyl phosphate, caldum “spermol" phos- 
phate, caldum oleyl phosphate, caldum "sper- 
40 menyl” phosphate, caldum di-(cydohexanyl) 
phosphate, caldum (cetyl phenyl) phosphate, i 
caldum di-(amylphenyl) phosphate, caldum di- i 
stearo-gly ceryl phosphate, caldum (tetra- 
chloro-octadecyl) phosphate, caldum di-(6- i 
45 chloro, 2-phenyl phenyl) phosphate, calci um di- i 
(3-methyl, 4-chloro phenyl) phosphate, caldum 
naphthenyl phosphate, chromium lauryl phos- ! 
phate. chromium cetyl phosphate, chromium 
octadecyl phosphate, chromium “spermol" phos- i 
60 phate, chromium oleyl phosphate, chromium i 
“spermenyl" phosphate, chromium dl-(cydo- i 
hexanyl) phosphate, chromium cetyl phenyl 
phosphate, chromium di-(amylphenyl) phos- i 
phate, chromium dl-stearo-glyceryl phosphate, i 
55 chromium tetra-chloro-octadecyl phosphate, : 
chromium di-(6-chloro, 2-phenyl phenyl) phos¬ 
phate, chromium di- (3-methyl, 4-chloro phenyl) ! 
phosphate, chromium naphthenyl phosphate, 
barium lauryl phosphate, barium cetyl phos- i 
00 phate, barium octadecyl phosphate, barium 
“spermol" phosphate, barium oleyl phosphate, ; 
barium “spermenyl" phosphate, barium di- 
(cydohexanyl) phosphate, barium cetyl phenyl 
„ phosphate, barium dl-(amylphenyl) p h ospha t e, 

09 barium di-stearo-glyceryl phosphate, barium 
tetra-chloro-octadecyl phosphate, , barium di- 
(6-chloro, 2-phenyl phenyl) phosphate, barium : 
di-(3-methyl, 4-chloro phenyl) phosphate, 

70 barium naphthenyl phosphate, as well as cone- I 
sponding sodium, potassium, magnesium and : 
ammonium salts. / 

The salts of the substituted adds of phosphorus 
involved herein are preferably formed from/ sub— 1 
7ft stltuted oxy or sulfur containing adds of pen- 
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tavalent phosphorus of the following type for¬ 
mulae: 

XR XR 

X=P / or X=P-XR' 

'\n \n 

xn 

where R and R' may be alkyl, aryl, alkaryl, aral¬ 
kyl, or cylic non-benzenold radicals, and X is 
oxygen or sulfur. Substituted phosphoric acids 
containing at least twelve carbon atoms are pre¬ 
ferred. Examples of preferred type adds are 
alkyl or alkaryl substituted oxy phosphoric adds 
having at least twelve carbon atoms in the mole¬ 
cule. However, it Is to be understood that the 
broader aspects of the Invention Include other 
types of substituted adds of phosphorus contain¬ 
ing more than twelve carbon atoms. Additional 
examples of substituted oxy adds of phosphorus 
which may be used In forming the metal salts 
of the present Invention are as follows: 

OH 


R-P 


1 


-/ 

\ 


OH 


R=P 


/ 


OH 


r°*' 


pbosphonic acid 


mono-cstcr of pbosphonic acid 


\ 

/ 


P—OH phosphinic acid 


I 


in lubricating oils, each of which has one or 
more disadvantages, a lubricating oil having 
none of the above described objections is ob¬ 
tained and both formation of gum or “varnish” 
5 on the piston skirt and deposition of carbon In 
the piston ring grooves, as well as corrosion of 
alloy bearings, are prevented or inhibited. The 
following table gives data illustrating the en¬ 
hanced effectiveness of the combination in pre- 
10 venting piston ring sticking and In inhibiting 
“varnish” formation—the piston discoloration 
number being a measure of “varnish” formation: 


30 


40 


50 


55 


In all of the above formulae R and R' may be 
alkyl, aryl, alkaryl, aralkyl, or cyclic non-benze- 
noid groups. 

In all of the above formulae for the various 
acids of phosphorus R and R' need not be pure 
hydrocarbon constituents but are preferably of 
hydrocarbon structure and may comprise oxy¬ 
genated hydrocarbon radicals, such as alcohols, 
ketones, esters and ethers, or may be hydrocar¬ 
bon radicals containing substituted constituents, 45 
such as halogens (chlorine, bromine, iodine), 
amino or nitro substituents. Likewise. R in some 
instances may be an oil-soluble heterocyclic con¬ 
stituent, such as a nitrogen containing organic 
ring compound. 

Hydrocarbon oils containing both a metal al- 
coholate and a salt of a substituted acid of phos¬ 
phorus have new and unpredictable advantages 
illustrated by the following discussion and data: 

A lubricating oil containing a metal alcoholate 
and a salt of a substituted acid of phosphorus 
containing an organic substituent is more efficient 
in the lubrication of internal combustion engines 
than is an oil containing either of the compo¬ 
nents alone. In engine tests it has been found 60 
that metal alcoholates permit the formation of 
a gum or “varnish” on portions of the pistons 
after prolonged periods of operation. Various of 
the metal alcoholates have also been found to 
impart corrosiveness toward copper-lead or cad¬ 
mium-silver alloy bearings to lubricating oils con¬ 
taining the same. A phosphate, such as calcium 
cetyl phosphate, overcomes or minimizes these 
disadvantages. On the other hand, calcium cetyl 
phosphate permits thermal decomposition of the 70 
oil and some deposition of carbon in the top 
piston ring grooves under severe operating con¬ 
ditions. The metal alcoholate minimizes this dis¬ 
advantage of the phosphates. Thus by using 
these? two typer, of Ingredients in combination 75 


15 


20 


. 

Oil | 

Ring- 

sticking 

Oil ring 
dogging 
00 hrs. 
percent 

Piston discolora¬ 
tion number 


hours 

60 hrs. 

120 hrs. 

1 

Add refined Western oil 
S. A. E.30.L. 

45 


•700 


Ditto+.5% calcium lano* 
late.71. 

60 

25 

100 


Ditto+. 8 % calcium cetyl 
phosphate.L. 

120 

0 

120 

225 

Ditto+.5%_ calcium cety- 
lat »+M% calcium cetyl 
phosphate. 

120 + 

0 

70 

170 

____ 




‘Obtained by extrapolation. 

The following table also gives data establishing 
the non-corrosiveness of the compounded oil 
toward copper-lead and cadmium-silver bearing 
metal alloys, as well as inspections on the used 
oil showing enhanced stability: 


35 


1 

Compou 

nding agent 

Add refined West¬ 
ern oil S. A. E. 30 

None 

0.5% Ca 
lanolate+ 
0.25% Ca 
cetyl phos¬ 
phate 

Corrosion—72 hrs. mg 
Copper-lead. 

j loss: C 

13.9 

0.4 

477 

388 

6.0 

0.0 

251 

35 

Cadmium-silver.. 

i. 

Used oil inspection: 
Vise, increase SSC 
Naphtha insalublt 

r 100° F. 

3 . 
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In the above engine tests a single cylinder. 
2%" bore and 2 V 2 " stroke Lauson gasoline en¬ 
gine was operated under extremely severe con¬ 
ditions for the purpose of developing fully piston 
ring sticking and piston gumming tendencies un¬ 
der circumstances simulating severe operating 
conditions encountered in the field. Operation of 
the motor during tests was continuous at 1600 
R. P. M. speed with periodic shutdowns at fifteen- 
hour intervals for Inspection. The jacket tem¬ 
perature. was maintained at 375° P. and the sump 
oil temperature at 220° F. In the corrosion tests 
the following method was utilized: Glass tubes 
2 " in diameter and 20" long were immersed in 
an oil bath, the temperature of which was auto¬ 
matically controlled to within :±1° P. of the test 
temperature which was 300° P. Approximately 
300 cc. of oil under test was placed in each tube 
and air was bubbled through it at the rate of 
10 liters per hour. Strips of the two types of 
bearing metal were placed In the oil. In most 
cases the copper-lead and the cadmium-silver 
bearing alloys were tested simultaneously in the 
same sample of oil. The weight loss of each 
strip was recorded. Before weighing, each strip 
was washed in petroleum ether and carefully 
dried. The duration of the test was 72 hours. 

It has also beep discovered that hydrocarbon 
oils containing an inhibitor comprising a metal 
salt of a substituted acid of phosphorus, such as 
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cetyl phosphate, form a black deposit pounded oil may be somewhat corrosive to 
when contacted with metal surfaces heated to copper-lead or cadmium-silver bearing metals, 
425* F. or above. The presence of the alcoholate Babbitt bearings may be little if at all affected by 


in an oil containing such metal phosphate salts 
Inhibits the formation of such deposits. This 
property of a cooperation between the two in¬ 
gredients is illustrated by a test in which a 
heated metal surface (hot wire) is contacted 
with the compounded oil at 300° F. and the tem¬ 
perature gradually raised to 550* F„ at which 
point it is maintained for one hour. In this 
test the hot wire is partially immersed and par¬ 
tially exposed in air, and the amount of deposi¬ 
tion at the oil surface is observed. The follow¬ 
ing data illustrate the Improvements resulting in 
the above described test: 


00 

Deposit, 

mm. 

Arid Mftud Western nil S. A. K. SO . __ 

as 

DittO+.7S 

DtttO-KJ8 

Dittos 

nhate 

% —Wim lrnnkte 

ao 

% mlrinra cetyl phosphate... 

83.4 

j,'cakdnm lanolate+.25% calcium cetyl phos> 

ao 

| 


An additional new result obtained by the com¬ 
bination of Inhibitors utilized in this invention 
comprises increased stability of the oil solution 
of each of said components. Lubricating oils 
containing the metal phosphates alone may be¬ 
come cloudy in storage and the metal salts of 
substituted adds of phosphorus tend to precipi¬ 
tate from the oil solution in the presence .of mois¬ 
ture. Some metal alcohdates are subject to 
precipitation from solution in lubricating oils or 
cloud formation in the presence of water. When 
both the alcoholate and the phosphate are pres¬ 
ent in the lubricating oil the solution becomes 
more stable against precipitation or cloud forma¬ 
tion. Thus the metal alcoholates act as a sta¬ 
bilizing agent for the metal salts of the substi¬ 
tuted adds of phosphorus and permit the prepa¬ 
ration of more concentrated solutions of the salts 
than might otherwise be feasible. 

The limiting adhesion temperature of the com¬ 
pounded oil herein disclosed is also enhanced. 
The limiting adhesion temperature is the tem¬ 
perature at the hottest point to which the oil will 
flow uphill and is a measure of the ability of the 
oil to lubricate and spread over hot surfaces such 
as the upper portions of the cylinder walls of in¬ 
ternal combustion engines. This temperature 
may be ascertained by tilting a metal trough at a 
1* angle, heating the trough at its lower end only 
so that a temperature gradient from the hotter 
lower end to the coder upper end of the trough 
is obtained, placing a drop of oil upon the trough, 
and determining the temperature at the point to 
which the oil flows. 

From the above detailed descriptions it will be 
apparent that the combinations of ingredients 
herein disclosed give a new composition having 
new and highly useful properties. It is imma¬ 
terial for the purpose of the present Invention 
whether the separate components be new or old, 
since it is the discovery of the combination of 
ingredients and the unpredictable properties ob¬ 
tained thereby which comprise applicant’s con¬ 
tribution to the art. 

The compounded lubricants herein disclosed 
may have one or more advantages depending 
upon the particular compounds selected, the pro¬ 
portions utilized, and the environment which the 
lubricating oil is to encounter. It should be ob¬ 
served, for example, that even though a corn- 


such corrosive action. Hence, compounded oils 
5 which may not be particularly desirable for lubri¬ 
cation of copper-lead or cadmium-silver bearings 
at high temperatures where corrosion becomes a 
factor of importance may be highly useful and 
extremely advantageous in conjunction with the 
10 operation of internal combustion engines having 
bearings of Babbitt or other corrosive-resistant 
bearing metals. The present invention in Its 
broader aspects is therefore not limited to the 
particular combination of ingredients having all 
15 or the greatest number of advantages but em¬ 
braces various of the less advantageous addition 
agents which win find utility in particular appli¬ 
cations where all the possible Improvements in 
the properties may not be required or where the 
20 standard of performance may not be so high. 

A moderately add refined naphthenic base lu¬ 
bricating oil is the preferred base oil stock for 
the compounded lubricants Involved herein. The 
compounding Ingredients appear to function 
25 more efficiently in such a base oil than in paraf¬ 
finic oil stocks or highly refined naphthenic oils. 
However, it is to be understood that the invention 
is not limited to any particular base stock since 
advantages herein disclosed may be obtained, at 
30 least to some degree, with various oil stocks, the 
selection of which will be determined by condi¬ 
tions and service which the compounded lubri¬ 
cant is to encounter. 

The proportion of the salt of substituted adds 
35 of phosphorus containing an organic substituent 
which may be added to mineral lubricating oils 
according to the principles of the present inven¬ 
tion may vary widely depending upon the uses 
involved and the properties desired. As little as 
40 0.05% by weight of the salts gives measurable 
improvements. From approximately 0.1% to 2% 
of the compound may be added to lubricants con¬ 
taining metal alcoholates where stability at high 
temperature comprises the principal p r operty de- 
sired. Solutions containing more th an 2% of 
the salt in mineral oils may be utilized for vari¬ 
ous purposes, e. g. for preparing lubricating 
greases and concentrates capable of dilution with 
lubricating oils and the like. Likewise, the pro- 
50 portion of metal alcoholates present in the com¬ 
pounded lubricant may vary widely depending 
upon the uses involved and the properties de¬ 
sired. As little as 0.1% by weight of the alco¬ 
holate gives measurable improvement, although 
55 from approximately 025% to approximately 2% 
alcoholate is preferred where the compounded oil 
is to be used as a crankcase lubricant for internal 
combustion engines. As much as 50% or more 
by weight of various of the alcoholates may be 
qq dissolved in mineral oil for the purpose of pre¬ 
paring a concentrate capable of dilution with lu¬ 
bricating oils and the like. Conc en trates con¬ 
taining high percentages of the alcoholate and 
the salt of the substituted add of phosphorus 
05 comprise a convenient method of humfflng the 
Ingredients and may be used as addition agents 
for lubricants in general, as well as for other 
purposes. 

The combination of ingredients of this inven- ' 
70 tlon may be present in hydrocarbon oils contain^ 
Ing other compounding agents, such as po»ir 
point depres s ants, oiliness agents, extreme pres¬ 
sure addition agents, blooming agents, and cofm- 
pounds for enhancing the viscosity of 'the 
75 hydrocarbon oil. The invention in its broader! as- 
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pects embraces mineral hydrocarbon oils con¬ 
taining, In addition to the metal alcoholate and 
the salt of the substituted acid of phosphorus, 
thickening agents and/or metal soaps In grease¬ 
forming proportions or In amounts insufficient to 5 
form grease, as In the case of mineral castor ma¬ 
chine oils or other compounded liquid lubricants. 

While the character of the Invention has been 
described In detail and numerous examples of 
the composition given, this has been done by way 10 
of Illustration only and with the Intention that 
no limitation should be Imposed on the Inven¬ 
tion thereby. It will be apparent to those skilled 
In the art that numerous modifications and var¬ 
iations of the illustrative examples may be ef- 15 
fee ted In the practice of the invention which Is 
of the scope of the claims appended hereto. 

I claim: 

1. A composition comprising a hydrocarbon oil, 

a small amount of a metal alcoholate sufficient 20 
to stabilize said oil against deterioration at ele¬ 
vated temperatures, and a salt of a substituted 
acid of phosphorus containing an organic sub¬ 
stituent, said salt being present in a small amount 
sufficient to minimize the corrosive tendencies 25 
of the oil solution of metal alcoholate. 

2. A composition as defined In claim 1. in which 
said salt Is a heavy metal salt of a substituted 


181 


of hydrocarbon structure, and n may have a value 
of from one to the valence of the metal; and 
from approximately 0.05% to 2% by weight of 
a salt of an acid selected from the group con¬ 
sisting of: I 


a salt of an add sele 
sisting of: 

r! 

. H-O—b=o 


R 

I 

R'O—i*=o 
<*> 

H 


wherein R and R' sire organic radicals of hydro¬ 
carbon structure. 

14. A composition as defined In claim 13, In 
which M Is an alkaline earth metal. 

15. A composition as defined in claim 13, In 
which M is calcium and the salt is a calcium salt. 

16. A composition as defined In claim 13, In 
which the salt is an alkaline earth metal salt. 

17. A process of stabilizing a hydrocarbon oil 
subject to deterioration under oxidizing condi¬ 
tions and deposition of oil-insoluble adhesive 
materials on hot metal surfaces when In contact 
therewith which comprises stabilizing said oil by 
incorporating a small amount of a salt of an add 
of phosphorus containing an organic substituent 
and augmenting the stabilizing action of said 
salt with a small amount of a metal alcoholate 


acid of phosphorus. . in said oil, whereby [oxidation and deposition of 

3 A composition as defined in claim 1. inwhich ^ adhesIve materials are inhibited, 

said salt is an alkaline earth metal salt of a sub- 18 A cn^ded lubricant comprt 

stltuted add of phosphorus^ bricating oil subject to deterioration , 

4. A composition as defined in clabn 1 to which and deposition of ol 

said salt is a caldum salt of a substituted acid adhesive materials on hot metal surf 

of phosphorus. In contact therewith and a small an 

5. \ composition as defined to clahn 1. inwhich agent for inhibiting both 

said salt is a chromium salt of a substituted add deterioration comprising a mixture In 
Of phosphorus. o nnlwalent. metal salt nf a siihstitiit 


18. A compounded lubricant comprising a lu¬ 
bricating oil subject to deterioration under oxi¬ 
dizing conditions anjd deposition of oil-insoluble 
adhesive materials on hot metal surfaces when 
In contact therewith and a small amount of a 
stabilizing agent for Inhibiting both types of 
deterioration comprising a mixture in said oil of 
a polyvalent metal salt of a substituted acid of 


6. A composition as defined in claim 1, in which ^ phosphorus containing an organic substituent 
said salt is a magnesium salt of a substituted and a metal alcoholate, said metal alcoholate 

add of phosphorus. being present In an amount sufficient to augment 

7. A composition comprising a hydrocarbon oil. ttofadion of saidsalt 

a smallI amount of a metal alcoholate sufficient , 9 A compomlded ]ubr ieant comprising a lu- 
to stabilize said oil agatost deterioration at ele- brlcattog oU object to “varnish” formation and 
voted temperatures, and a metal salt of a sub- *" pbton ring stlcklng Itendencles when used as a 
sUtuted oxyacld ot Pentarolent phosphoruscon- crankcueluhiSai to Internal combustion en- 


stltuted oxyacld of pentavalent phosphorus con¬ 
taining an organic substituent, said salt being 
present in a small amount sufficient to minimize 
the corrosive tendencies of the oil solution of 
metal alcoholate. 

8. A composition as defined in claim 7, in which 
said salt is an alkaline metal salt of a substituted 
add of phosphorus. 


gines, a small amount of a polyvalent metal salt 
of a substituted add of phosphorus containing 
50 &n organic substituent lnsuffldent alone ade¬ 
quately to inhibit both “varnish” formation and 
piston ring sticking, and a small amount of a 
metal alcoholate insufficient alone adequately to 
Inhibit both “varnish” formation and piston ring 


9. A composition as defined in claim 7, in which sticking, said salt being present In an amount 


said salt Is an alkaline earth metal salt of a sub¬ 
stituted acid of phosphorus. 

10. A composition as defined in claim 7, in 
which said salt is a caldum salt of a substituted 
add of phosphorus. 

11. A composition as defined in claim 7, in 
which said salt is a chromium salt of a substi¬ 
tuted add of phosphorus. 

12. A composition as defined in claim 7, in 
which said salt is a magnesium salt of a sub¬ 
stituted add of phosphorus. 

13. A composition of matter comprising a hy¬ 
drocarbon oil, from approximately 0.1% to 2% 
by weight of a compound of the type formula: 

M—(X—C—It) * 

where M is a metal, X Is selected from the group 
consisting of ox yg en and sulfur, C Is a non- 
benzenold carbon atom, R Is an organic radical 


of at least about 0.05% by weight based on the 
oil and said metal alcoholate being present in 
an amount of at least about 0.1% by weight based 
on the oil, the alcoholate and salt cooperating 
60 to stabilize said lubricating oil against both 
“varnish” formation and piston ring sticking 
tendendes. 

20. A stabilizer for lubricants comprising a 
concentrated solution of a salt of an add of 
05 phosphorus containing an organic substituent 
and an augmenting agent for said salt consisting 
of a metal alcoholate.Tsald solution being capable 
of dilution with mineral lubricating oil to form 
a homogeneous mixture containing from approx- 
70 lmately 0.05% to 2% by weight of the salt and 
from approximately 0.1% to 2% by weight of 
the metal alcoholate, said percentages being 
based on the total amount of lubricating oil. 

LLOYD H. MULXT. 
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This invention relates to mineral lubricating 
oils which have been modified by the addition of 
constituents to impart to them special charac¬ 
teristics especially adapting them to severe serv¬ 
ice uses, such as are encountered in Diesel en- r> 
gines. high output aviation engines and the like. 

In Diesel and similar engines the high tem¬ 
peratures developed in the cylinders tend to act 
upon lubricating oils to cause the deposition of 
resinous and varnish-like products on the pistons 10 
and elsewhere to produce lacqucr-like coatings 
and carbonaceous materials which tend to cause 
ring and valve sticking and interfere with engine 
operation. Furthermore, fuel residues from in¬ 
complete combustion of fuel contribute to the 13 
deposition of lacquer-like and carbonaceous ma¬ 
terials in the engine. Many oils used for these 
purposes also develop corrosive tendencies toward 
highly corrosion-sensitive bearings. 

Pr imar ily, the object of this invention is to 20 
produce for such severe service conditions as are 
encountered in Diesel engines, lubricating oils 
which possess detergent properties and thereby 
avoid the deposition of lacquer and varnish-like 
materials upon pistons and overcome carbon 
deposition behind the rings, and which will also 
be non-corrosive to highly corrosion-sensitive 
bearings of the copper-lead and cadmium-silver 
type. By detergent property Is meant that prop¬ 
erty of preventing the deposition of such mate- 30 
rials or that property of lifting or removing such 
materials, if it be that they are actually deposited, 
whereby, whatever the action, the sticking of 
valves and rings which has been common ordi¬ 
narily in the lubrication of severe service engines, 33 
such as Diesel engines, is overcome or prevented. 

The present invention resides in mineral lubri¬ 
cating oils containing small amounts in the order 
of about-0.3% to 2.0% or 3.0% of an oil-soluble 
metal salt of a sulfonic acid to insure good de- 40 
tergency, together with a quantity of the same 
order of oil-soluble metal salt of high molecular 
weight non-carboxylic weak acid having an 
ionization constant below about 5x 10 -6 . Such 
acids are the phenols, thiophenols, alcohols. 43 
enols, oximes and sulfonamides to assist de¬ 
tergency and avoid development of the mentioned 
\ corrosive conditions. The description of the sul- 
Vonic acids and the weak acids are detailed here¬ 
inafter. The metal sulfonate and the metal salts 30 
orthe above mentioned weak acids when present 
ther in a mineral lubricating oil in the 
ts indicated above produce an oil which is 
ve to alloy bearings, such as those 
of cadmium and silver or copper and 33 


lead. Furthermore, this oil has a reduced tend¬ 
ency toward deposition of varnish-like, resinous 
or carbonaceous materials in the combustion cyl¬ 
inders or on the pistons or piston rings or the 
like. 

As stated above, my new composition contains 
a small quantity of an oil-soluble metal salt of 
sulfonic acids, such as the so-called “mahogany” 
acids. The sulfonate 5 s preferably in the form of 
the calcium salt. However, the other alkaline 
earth metals, such as barium, strontium and 
magnesium may be employed. The salts of the 
weak non-carboxylic acids are from acids having 
ionization constants of 5x10-® or less and pref¬ 
erably 1 x 10-® or less, such as 1 x 10-* or within 
the range of lxl0~ 7 to 1x10-“. The salts may 
be in the form of lithium, sodium, potassium, 
copper, zinc, magnesium, calcium, barium, stron¬ 
tium, alu min u m , lead, nickel, cobalt, mang a ppa* , 
chromium or iron salts, but I prefer to employ the 
alkaline earth metal salts, e. Ca, Mg, Sr and 
Ba. Of this group of weak acid salts, I pzefer to 
use the oil-soluble metal salts of the phenols. 

My invention is particularly novel In that the 
combination of salts of weak acids with the salts 
of the sulfonic acids has beneficial effect on the 
detergent properties of the oil and on any tend¬ 
ency toward development of corrosive conditions 
in the oil during use, which effect Is not obtained 
when the substances are used by themselves. 
This effect can result from the use of smaller 
combined amounts of the materials than can be 
even approximated by the collective results from 
the separate use of larger amounts of the indi¬ 
vidual materials. Neither alone is sufficiently 
detergent. This will become evident from the ex¬ 
amples given hereinafter. This is possibly ex¬ 
plained by a theory that the soap of the weak 
non-carboxylic acid improves the colloidal prop¬ 
erty of the sulfonate in the oil and thereby en¬ 
hances the detergency of the sulfonate. Also, the 
sulfonate may cause improvement in the func¬ 
tioning of the weak acid soap. Although the 
combination may be used in any good lubricating 
oil (including naphthenic base oils—low V. I. 
oils), it was found to be unexpectedly satisfac¬ 
tory in oils of a high viscosity Index (V. I.), 
for example, oils with a V. I. of 85 to 95, possibly 
because of the unexpectedly high “solubility” or 
dispersion in this type of oil. 

The term “viscosity index” is descr'bed in 
Chemical and Metallurgical Engineering, voL 36. 
No. 10. pages 618-619 (1929). The term “soap,” 
which is sometimes herein used to indicate the 
salts of this invention, indicates salts of high 
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n ^nTfc ufar weight materials possessing at least ■' such as described herein was added and the batch 
ten carbon atoms per molecule so as to impart dehydrated as above. After adding 75 grams of 

good dispersibility or “solubility” in the mineral a finely ground diatomaceous earth and heating 
lubricating oil when in the form of salts of those to 300° F., the batch was filtered, 
metals whose salts are oil-dispersible or “soluble” 5 The resultant material is an oil concentrate 
as here required. containing from 25% to 35% of the oil-soluble 

The sulfonated acids employed to prepare the petroleum sulfonic acid soap of calcium which 

sulfonate additive of this invention may be those otherwise may be referred to here as a calcium 

synthetically produced, as by du Pont, and ob- mahogany acid soap, or calcium mahogany soap, 

tainable on the market, or those obtained from 10 This concentrate is liquid at normal tempera - 
the treatment of petroleum fractions, and also tures, is free from water and mineral salts and, 

obtainable on the market as from Sonnebom while it has an increased viscosity over the orig- 

Company of New York city. Acids of the latter inal oil. it has no typical grease-like character- 

type, which are valuable here, are the oil-soluble istics, that is. it is free from all gel structure typi-j 

so-called “mahogany” adds. 13 cal of greases. The soap is contained <n the oil 

The “mahogany” acids are well known to the in what appears to be a state of perfect dispersion 

industry. They are those sulfonic acids which approximating possibly a true solution, which sp¬ 
are formed when lubricating oil fractions or simi- pears to be neutral and without the presence of 

lar petroleum oil fractions are treated with con- any appreciable add number, 
centra ted or fuming sulfuric add. These so- 20 For the present combination, sufficient of this 
called “mahogany” acids dissolve in the oil phase, concentrate will be employed to impart to the oil 

whereas the so-called “green” adds are the a sulfonate content of around 0.3% to 3%, ap- 

water-soluble sulfonic acids which pass into the proximately 1% representing an average use. 

sludge. The mahogany acids may be recovered These salts are readily dispersible in paraffinic 

by treatment of the oils with sodium hydroxide 23 base oils of high viscosity index as well as in 
to produce sodium sulfonate which is removed naphthenic base oils, in proportions larger than 

from the oil solution by means of the addition of required in the final composition. Even the con- 

an alcohol such as ethyl alcohol or propyl alcohol centrate may be prepared with a high viscosity 

with heating whereupon the sodium sulfonates index oil. 

pass into the alcohol solution which is separated "><) Whereas the sulfonate additive is used pri- 
from the oil, the alcohol being then distilled off marily for its detergent properties, the weak non- 
to leave the sodium sulfonates. carboxylic acid soap is added to activate or in- 

Sodium salts of suitable oil-soluble sulfonic crease the detergent properties of the sulfonate 

acids of this type from petroleum are obtainable as well as to impart resistance to the develop- 

from the Sonnebom Company under the trade "> r > ment of corrosive conditions affecting the par- 
name “Petronate” which contains about 60% ticularly corrosion-sensitive bearings. This sec- 

sulfonates and about 35% to 40% mineral lu- ond additive ordinarily may be used in percent- 

bricating oil. ages somewhat under those for the sulfonate. 

In order to obtain the calcium sulfonate from For example, if 0.8% to 1% of calcium sulfonate] 

this mahogany acid soap, the sodium or petas- 10 is used, then about 0.5%, or apparently some- 
sium sulfonate is dispersed in hot water and a times as low as 0.2% or 0.25% of the weak-acid 

solution of calcium chloride is added with aglta- soap, will ordinarily be used. This is especially 

tion while maintaining the mixture near the boil- true of the phenol soaps. 

ing point of water. The result is the formation By the term “phenols” it is meant to include not j 
of calcium sulfonate in a sodium chloride and only the hydroxy aromatic ring compounds in j 

calcium chloride water solution. The mixture is which an hydroxyl group is directly attached to 

cooled to coagulate the water-insoluble calcium a carbocyclic aromatic ring, but also heterocyclic 

soap, the water solution is drawn off. and the cal- compounds In which the hydroxyl group is at- J 

cium sulfonate mass is washed with water in the tached to a ring containing a sulfur, oxygen, i 

cold. In order to eliminate all of the water and nitrogen or other atom, said compound being ca -1 

the remaining sodium chloride, from two or three pable of forming an oil-soluble metal salt. It is; 

volumes of mineral lubricating oil, based on the to be further understood that the term “phenols” 

calcium sulfonate, are added to the calcium sul- includes not only monohydroxy but polyhydroxy 

fonate mass and the mixture boiled until all of compounds and those in which more than one 

the water is eliminated, the temperature being - 5 ring is present, such as naphthols and the like, 
finally raised to about 325° F. or within the range in addition to the hydroxyl group or groups the 

of perhaps 275° F. to 375° F. During this treat- ring Is preferably substituted by one or more i 

ment, the calcium sulfonate passes into solution other substituents, for example, an alkyl group i 

in the oil, the water is driven off and the residual or a sulfur atom linking two phenolic radicals i 

sodium chloride which crystallizes in the oil from together such as in di-para-tertiary-a myl di- 

the water droplets is then removed by filtering phenol sulfide, the only limits being that the com- 

the hot oil solution. Incidentally, any other in- pound must have a sufficient low ionization con -1 

organic salts Including excess calcium chloride stant as defined, must be non-carboxylic and 

will have crystallized and been removed along must contain at least one hydroxyl group of suf- i 

with the sodium chloride. fleient acidity to exhibit an ionization constant/ 

In one instance 900 grams of the sodium salts within the limits described above, and must forna 
of oil-soluble petroleum sulfonic acids were dis- an oil-soluble metal salt. For the sake of slph- 
persed in 3000 grams of water and brought to a plicity in the following specification and claians, 

boil. To this was added 225 grams of calcium these compounds will be referred to merely the 

chloride dissolved in 1000 grams of water. 70 metal salts or metal soaps of phenols. 

The batch was agitated vigorously. The excess Although it is not definitely known w)hy the 
water was then expressed from the mass thrown metal salts of phenols act to prevent corrosion > 

down, and the mass washed with cold water with of alloy bearings, and I do not wish to bn bound 

removal of the excess wash water. To the by the theory, it is presumed that this Inhi b iting; 

washed soap mass 2000 grams of lubricating oil 73 power is at least in part connected with (the abfl- 
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Ity of the salts to react with the corrosive adds 
formed in the fabricating oil during use to pro* 
dace non-corrosive metal salts of the corrosive 
adds, thereby liberating the non-corrosive, weak¬ 
ly acidic phenolic compounds. As an indication 
of the manner in which the above mentioned 
compounds are presumed to react to neutralize 
corrosive acidity, thereby rendering the on non- 
corrosive, the following exemplary equation may 
be given: 

R—O—M-|-HX R-O-H+MX 

In this equation R represents a hydrocarbon 
radical, M represents a metal, X represents the 
add radical of a corrosive add, and H represents 
a replaceable or acidic hydrogen atom. 

The oil-soluble metal salts, such as the calcium 
salts of the phenolic compounds are employed in 
the lubricating oil in small amounts from about 
0.2% up to about 3%, but in amounts less than 
that required to cause any undesirable thicken¬ 
ing of the oil, the optimum apparently being 
from about 0.5% to 1.5%. 

A specific usable phenolic material of which I 
have produced the calcium salt is di-para-terti- 
ary-amyl diphenol sulfide, in which the amyl 
group is now believed to be para to the hydroxy 
position of the phenol, and which apparently has 
the formula: 



Alkyl hydroxyl phenyl thio ethers of this type 
are described in the Mlkeska at al. Patent, No. 
2.139,766 and other similar compounds and their 
method of preparation are given in Mlkeska et 
aL Patent, No. 2,139,321. 

A phenolic material believed to be kindred to 
that of the Mlkeska et aL Patent, No. 2,139.766, 
is at present obtainable on the market under the 
trade name “Paranox” which is available from 
the Standard Oil Development Company of Eliz¬ 
abeth, N. J. This material, apparently, is in 
general composed of mixed poly-alkyl poly¬ 
phenol sulfides, that is, poly-alkyl substituted 
hydroxy phenyl thio ethers containing, for ex¬ 
ample. a thio ether of butyl phenol which may 
be designated as Bis (2-hydroxy-4-butyl phenyl) 
sulfide. This commercial product apparently 
contains various materials of the following gen¬ 
eral formulas: 

R(CcHK>H) S(CeBjOH) R 

and 

RCCeHsOH) S (C«HaOH) RJ5 (C«HjOH> R 

In these formulas and similar formulas herein. 
S, in general, indicates one sulfur atom, but in 
some molecules two or more sulfur atoms may 
be represented, the major proportion, however, 
preferably being monosulfides; R is an alkyl 
group preferably containing four or five carbon 
atoms (butyl or amyl) but may contain more, 
which groups may be different for the different 
components of the mixture or may be different 
for the two or more benzene nuclei in one of the 
components. R, 8 and OH may occupy any of 
xhe possible positions in the benzene rings. The 
Material may contain higher polymers, such as 
indicated in the second formula above, and even 
mote extensively polymerized materials. 

' Urit practicing this phase of the invention com- 
'mercially, the soaps of suitable phenolic com- 
pqtmids, such as the calcium soaps of diamyl, or 
di-bufyl, or other alkyl, or mixture of alkyl. 


phenol sulfides above indicated, may be formed 
without particular difficulty by any sui t a bl e pro¬ 
cedure, as will be obvious to the skilled chemist. 
For example, the calcium salts of these com- 
5 pounds may bo conveniently obtained by first 
adding the starting material to any approximate¬ 
ly equal quantity or even greater quantity of a 
suitable lubricating oil. such as a naphthenic 
base mineral oil, or preferably for the purpose 
lo of the invention a paraffinic base oil of high 
V. L, having good solvent properties for the 
phenolic material and for the salts to be pro¬ 
duced. This mixture is then commingled with 
hydrated calcium oxide and a small proportion 
15 of water, followed by heating to about 300° F. 
with agitation for a time sufficient to insure neu¬ 
tralization and dehydration. The resultant mix¬ 
ture is filtered to remove solids, such as excess 
calcium oxide. The ash (calcium content) has 
20 been increased when desired by first heating to 
only about 200° F. to 210° F. for a time to insure 
complete admixture and partial neutralization, 
the mixture being then cooled to 150° F. to 170* 
F. and a small quantity In the order of about 3% 
25 of 95% alcohol added, and the temperature of 
the mix then raised to the previously mentioned 
temperature of 300° F. Another method em¬ 
ployed has been to neutralize the alkyl phenol 
sulfides with sodium hydroxide and then by 
50 metathesis, with calcium chloride or the like, 
convert the sodium salt to the calcium salt. In 
preparing for a treatment of the “Paranox” de¬ 
scribed above as probably comprising a mixture 
of alkyl phenol sulfides, about 20% of the sul- 
55 fides should appear in about 80% of lubricating 
oil having good solvent power for the soap. 
Otherwise, a greater proportion of lubricating 
oil is added as its soap-dissolving power de¬ 
creases. The above described neutralization to 
40 produce the calcium salts thereof is more or less 
easily accomplished due to the fact that the 
pure phenolic material has been found to have 
an acid number of about 98. The other alkaline 
earth metal salts may also be readily produced 
43 in a similar manner. In preparing soaps of 
other metals previously mentioned, the meta¬ 
thesis procedure just mentioned may be prefer¬ 
able as will be readily determined by the skilled 
chemist. 

50 These salts or scraps are readily soluble in lubri¬ 
cating oils in the required proportions and yield 
alkaline solutions. Representative salts thus pro- 



Or the alkyl may be a butyl group, or a group 
of more than five carbons, thereby to impart good 
oll-“solubility” or dispersibility. Also the alkyl 
positions may be para to the sulfur or in any 
75 other position on the rings. 
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These materials thus may be viewed as sul¬ 
fides. or as thiocthers, or as metal oxides or as 
phenolates. 

In preparing lubricating oil according to the 
present invention, the soaps or the soap-oil mix¬ 
tures are stirred into an appropriate mineral lu¬ 
bricating oil and solution or dispersion is effected 
by agitation, a slight elevation of temperature 
being produced if desired to facilitate the oper¬ 
ation. 

Then the calcium soaps of these two types of 
compounds are dissolved in the lubricating oil 
to yield in the final product a total soap content 
of from about 0.5% to 3%. the detergent action of 
the resultant lubricating oil is sufficient to over¬ 
come or prevent the deposition of objectionable 
amounts of said resinous and varnish-like mate¬ 
rials. in Diesel engines and the like. At the same 
time these quantities of soaps are insufficient to 
increase substantially the original viscosity of 
the mineral base lubricating oil. The ratio of 
the quantity of the phenol soap to the quantity 
of the sulfonic acid soap may be varied, but pref¬ 
erably approximately equal quantities of the two 
compounds are generally used, that is quantities 
to yield substantially equal amounts of ash fig¬ 
ured as CaS04. The two soaps employed in con¬ 
junction with one another give excellent deter¬ 
gency characteristics to the oil, while the phenol 
soap itself acts also as an alkaline reserve to pre¬ 
vent the formation of, or neutralize the effects of, 
the objectionable corrosive acids which attack 
detrimentally the highly corrosion-sensitive alloy 
bearing of the copper-lead type. 

In addition to the general detergent functions 
of the soap which are imparted to the oil by the 
calcium phenol soap, the presence of the sulfur 
in the soap molecule tends to impart to a non¬ 
sulfur-containing lubricating oil. extreme pres¬ 
sure characteristics, and the small percentage of 
actual sulfur present in the soap further acts to 
impart in itself some anti-corrosive properties. 

In addition to the calcium soaps of the phenol 
thio-ethers indicated, soaps of other metals of 
the alkylated phenol thio-ethers may be em¬ 
ployed, such as those of barium, magnesium and 
also zinc and aluminum, the important require¬ 
ments being good solubility in the chosen mineral 
lubricating oil. detergent properties and freedom 
from appreciable viscosity increase when used in 
detergent quantities such as the indicated range 
from about 0.25% to 2.0% or possibly 3%. Also, 
these metals appear to possess less undesirable 
catalytic activity than some of the heavier metals 
such as lead. Soaps of other phenol ethers, such 
as alkyl-substituted phenol selenium or tellurium 
ethers or the like containing other suitable sul¬ 
fur substitutes in the ether position, are also 
within the scope of this invention for some uses 
where possessing sufficient solubility or dispersi¬ 
bility in oil and adequate detergent properties. 

I have also found that an alkyl phenol such 
as amyl phenol can be condensed with formalde¬ 
hyde under appropriate conditions to form a vis¬ 
cous polymer in which free hydroxyl groups of 
the phenolic type are present, and that appropri¬ 
ate oil-soluble soaps such as calcium soaps can 
be produced therefrom. For example. I have 
manufactured the condensation product of p-ter- 
tiary amyl phenol with formaldehyde employing 
both an acid catalyst and a basic catalyst. Where 
employing an acid catalyst I have used about 82 
grams (0.5 mol.) of amyl phenol with from about 
27 grams to about 49 grams (0.33 to 0.5 mol.) 


of 37% formalin (formaldehyde) with 2 mL of 
37% of hydrochloric add. These materials were 
combined and refluxed for one hour where the 
higher molecular proportions of formaldehyde 
5 were used and up to three hours where the lower 
proportions of formladehyde were used. The re¬ 
fluxing temperatures were conveniently carried 
between about 200 F. and 212° F., any appro¬ 
priate range obvious to the skilled chemist being 
10 suitable. When the condensation product was 
formed by refluxing as above, a thick liquid, res¬ 
inous material was obtained when the snmiipr 
proportions of the formaldehyde were used and a 
more pasty material when the higher proportions 
15 of formaldehyde were used. In these cases the 
resultant liquid or paste as one part was then 
added to nine parts variously of SAE 20 and 
SAE 30 grades of California or naphthenic base 
mineral lubricating oils and high viscosity index 
20 (80 to 90 V. I.) paraffinic lubricating oils. (In 
some cases, there was added to this mass the 
water layer from the refluxing operation, this 
water being that of the formaldehyde solution.) 
To this mass there was then added 37 grams (0.5 
25 mol.) of hydrated lime and the batch was agi¬ 
tated for two hours at temperatures ranging be¬ 
tween 180° F. and 200° F., and then cooled. In 
some instances 60 ml. of ethyl alcohol was then 
added and the batch further agitated for about 
30 two hours at 180° F. Where alcohol is used there 
is less hydrolysis and the calcium content is in¬ 
creased. In each instance the temperature and 
time of treatment and the nature of the treat¬ 
ment was such as to effect conversion of the 
r,r> phenolic resin into the calcium soap thereof. In 
order to remove completely any unconverted lime 
and other solvents there was mixed into the batch 
a quantity of suitable filter aid such as ground 
diatomaceous earth (e. g. “Super-Cel”) approx- 
10 imating the amount of the hydrated lime em¬ 
ployed (about 37 grams), and the batch heated 
to 300° F. and filtered at about that temperature. 

Suitable resins were produced in the same 
manner by employing 2 ml. of ammonium hy- 
45 droxide containing 28% NH 3 as the catalyst in¬ 
stead of hydrochloric acid, the refluxing in these 
particular cases being slightly longer, the results 
apparently being equally satisfactory. 

These products constituted 10 % concentrates. 
50 that is 10 % of the calcium soap of the phenolic 
condensation product with 90% of the naph¬ 
thenic mineral lubricating oil mentioned. These 
concentrates were dilutable in all degrees with 
either naphthenic base oils or paraffinic-type 
55 lubricating oils without precipitation of the soap 
after long standing. A higher soap concentrate 
can be obtained by using smaller amounts of oil, 
although the larger amounts render the mass 
more workable. 

G0 The same soaps have also been prepared di¬ 
rectly by adding the hydrated lime to the orig¬ 
inal mass, thereby employing the lime as a cata¬ 
lyst. Thus 82 grams of amyl phenol, 328 grams 
of the mentioned 600 viscosity mineral oil and 
05 37 grams of hydrated lime were charged into a 
closed flask, having a sealed agitator and a reflux 
condenser, and heated to 150° F. at which tern-, 
perature the amyl phenol was melted. To this 
heated batch about 30 grams of 37% formalde- 
70 hyde was introduced through the reflux cosi- 
denser. Here the batch was refluxed at between 
200° F. and 212° F. for about six hours. / The 
product was then transferred to open vessel and 
agitated with 60 ml. of ethyl alcohoL at 180° F. 
75 for 2 hours and filtered at 300* F. with ti^e filter 
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aid known on the market as "Super-Cel” which 
Is ground dlatomaceous earth. 

By this last d escribe d procedure formation of 
the phenolic condensation product with the 
formaldehyde and its conversion Into the calcium 
soap thereof was effected directly In one opera¬ 
tion to yield a concentrate containing 20% soap. 

Other alkyl phenols than amyl phenols where 
the alkyl group contains at least 4 carbon atoms 
such as butyl, hexyl, octyl, monyl, decyl and 
others of 11 and more carbon atoms per group 
may be employed as has been Indicated above, 
and other metals than calcium, particularly the 
other aiiariiTift earth metals and the light metals 
aluminum and zinc, may be employed In the 
formation of the oil-soluble metal soaps. These 
soaps may be considered either as phenolates or 
as metal oxides In which the rings carry alkyl 
groups to Insure sufficiently high molecular 
weight to render them oU-soluble. 

Further, I have found that stearyl alcohol can 
be condensed with phenol (monohydroxy ben¬ 
zene) In the presence of concentrated sulfuric 
add to farm a compound believed to be para- 
stearylphenoL Soaps are prepared In manner 
similar to that described above. The metal alco- 
holates, such as aluminum, zinc, calcium and 
sodium alcoholate, where the alcohol consists 
of a hydroxy group attached to an alkyl, aralkyl, 
or cycloalkyl radical, also have value In use with 
the sulfonic add soaps. The stabilizing effects 
which these alcoholates alone Impart to lubri¬ 
cating oils are described In the Shoemaker et al. 
patents. Nos. 2,057,212, and 2,125,961, but the 
combination of these alcoholates with the metal 
sulfonates not only Increases the inherent de¬ 
tergent properties of the metal sulfonates, but 
also the alcoholates retain their beneficial sta¬ 
bilization characteristics. These materials also 
may be considered as metal oxides. 

In the foregoing disclosure, the oil-soluble 
metal soaps of phenolic compounds have been 
preferred for use along with the sulfonates, but 
It is to be understood that the oil-soluble metal 
soaps of other weakly acidic, non-carboxylic 
compounds having ionization constants as sped- 
fled above, are equally satisfactory and are 
within the scope of the present Invention. As 
group examples of other such weakly addle, non- 
carboxylic materials, the phenols, thlophenols, 
other ends, oximes, sulfonamides and the like 
were previously mentioned. 

The following are specific examples In addition 
to those given above of suitable addle materials 
from the classes just mentioned, and include aryl 
and alkyl substituted phenols and others of the 
classes mentioned. 

In these Instances the designation of the var¬ 
ious groups by m and n Is to provide the respec¬ 
tive molecules with sufficiently high molecular 
weights to yield soaps of good solubility In oil. 
Where the molecule has two rings, it appears 
that the molecular weight of a soap of good oil- 
solubility is around 350 or higher. There may 
be ««n«» instances where a soap of as low as 300 
molecular weight will be sufficiently oil-soluble, 
but such apparently Is not true of all cases. In 
general the same lower limits of molecular 
weights has been taken as representative of soaps 
of suitable acidic materials of other chemical 
configuration. Varying values for m and n also 
indic ate complexity In the molecules, which 
appears to be a desirable feature Imparting 
greater oil-solubility. Branching appears to pro¬ 
mote oil-solubility. Further, mixtures of differ¬ 


ent molecules In which the alkyl groups vary 
appear to have better oil-solubility than mate¬ 
rials r e pre sen tin g a single molecule. Thus, these 
materials may contain alkyl groups (or aryl 
5 groups where Indicated) In which n, or m and n 
combined, may be smaller when the molecules 
otherwise have relatively high molecular weights, 
and larger when the m olecules otherwise have 
relatively lower molecular weights. In general 
10 it may be said that m and n will have values 
from zero to perhaps as high as 20 or possibly 
higher for molecules otherwise of low molecular 
weight, and from zero to perhaps about 10 far 
molecules of otherwise higher molecular weight. 
15 Where different groups appear In the same mole¬ 
cule as In d icated by the presence of both m and 
n, the number of one win decrease as the other 
increases at least toward the upper limit, where¬ 
by to avoid undesirably high molecular weights. 
20 The following examples of these materials are 
arranged according to groups above mentioned: 
1. Phenols 

(a) Monohydroxy phenols 


35 l HO 



(b) Poly hydroxy phenols 
1. CjH* r“ CjH* " 

:H*.<LcHs ChJt.CHs 


CHt-C.CHs 


(Bond—Hon product (if p-tert. smyiphenol sod forasldohydo.) 
1(6) CH» 

50 2. HO— ^ ^ >—J h(CH<)«-CH(CHi).CHi 


6 (As in eondensstion of 
H oleyl sloohol and phenol) 


60 (R msy represent snaps tnm propyl to dccyl for example) 


Here, R represents either an aryl group, such as 


or an alkyl group such as amyl, butyl or other 
group between propyl and decyl, or an ester group 
75 or the like. Also, at least erne R may represent 
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a halogen s uch as or other suitable film 

strength or kindred substituent. 

5. Products of the type in all previous examples 
in which 

t HO 
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11m IV. Sulfonamides 

, (•) CHi(C Hi) m -f~~ 


©> cni(cnt) 



OjNH(CH*).CHj 


Oj.NH 


(dli).CHt 


and the like appear in place of 


(c) Condensed ring phenols 

1. Products of the type in (a) and 
(b) above in which 


‘“00 


and the like appear in place of 


(d) Heterocyclic phenols 

1. Compounds of the types in (a), 
(b), ( c ) above, in which 


and the like appear in place of 


XL TfiiopTienols 

An OH group in the phenol compounds of Group 
I is replaced with SH. 

ILL Oximes 

<«) CH»(CHi).CH=NOH 
(6) CHi(CHi).C(CHj).CHj 

i Aoh 


(e) CH,(CHj). 


W CHt(CHt), 


H—NOH 


(e) CH»(C 


V. Imids 


OtNU 


(a) CHj(CHi).CHi-CO 


\a 


CHj CH*).CHi—CO 


(6) CHj(CHi) 


\h 

-Co/ 


VL Ends 

(a) CH»(CHi).C—C=CH- (CHi).—CHj 

I Ah 


(6) CH»(CHi)«CH=C-C 

Ah A 


CHiUCIii 


Oil-soluble soaps or salts of these various ma- 
30 terials may be prepared in manners as outlined 
above and added in indicated proportions to yield 
the type of product described and claimed. Im¬ 
portant requirements are good solubility of the 
soaps in oil in the proportions required, without 
33 substantial increase in the viscosity of the base 
oil. and low ionization constants as above defined 
with consequent freedom from development of 
corrosive conditions in the oil during engine use 
which is presumed to be due to the indicated 
40 neutralizing character of the soaps which may be 
termed “reserve alkalinity.” 

The salts or soaps of these materials from the 
indicated metals, may be considered as metal 
oxides as well as the phenolates. or ethers, or 
45 thio ethers as the case may be. They will be 
used with the indicated sulfonates in the per¬ 
centage ranges previously indicated, but not suf¬ 
ficient to promote appreciable viscosity increase 
where to be used in Internal combustion engines. 
50 As specific examples of the preparation of the 
combination of the invention and the effect of 
some of the herelndescribed materials, the fol¬ 
lowing are presented: 

One thousand grams of the above-mentioned 
55 oil-soluble sodium sulfonate in oil, known as 
“Petronate,” produced by the Sonnebom Com¬ 
pany, was agitated in 4000 cc. water during the 
addition of 220 g. CaCla in 1000 grams water. 
After complete metathesis, the product was 
w washed and added to 4000 grams of a propane 
dewaxed highly solvent-treated highly-parafflnic 
SAE 30 high viscosity index mineral lubricating 
oil (about 90 V. I.) together with about 25 grams 
of lime to insure complete neutralization. The 
05 mixture was dehydrated at 300° F. and filtered at 
300° F. to give a filtrate component (I) which 
was a dispersion of 600 grams of oil-soluble cal¬ 
cium sulfonate in 4400 grams of oil. 

To prepare the second additive for my com- 
70 position, 2000 grams “Paranox” (amylpbenol 
thioether) obtained from the Standard Oil De¬ 
velopment Company, was mixed with 500 grams 
lime, 440 mL 90% isopropanol and 8000 grams of 
the same high viscosity index (90 V. L) SAE 30 
75 motor oil mentioned in the above example. The 
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mixture was agitated for two hours at 180* F„ de¬ 
hydrated for thirty minutes at 330* 7. with 500 
grams of diatom aceous earth to give component 
(II) consisting of 2000 grams of calcium soap of 
alkyl phenol thioether together with some unre¬ 
acted alkyl phenol thioether in 8000 grams of oil. 

These two preparations were added to a similar 
high V. L solvent treated SAE 30 lubricating oil 
in Quantities to give a composition containing 


5. A lubricant according to claim 3 wherein 
each of the soaps is present in amount between 
about 025% and about 3%. 

6 . A lubricant according to claim 4 wherein 
each of the soaps is present in amounts between 
02% and 3%. 

7. A lubricant according to claim 3 wherein the 
soaps are alkaline earth metal salts. 

8 . A lubricating oil according to claim 4 where- 


0 . 8 % by weight of calcium sulfonate and 02 % by 10 in the soaps are alkaline earth metal salts. 


weight of calcium soap of alkyl phenol thioether. 
This composition, on testing In Diesel engines 
running with a high load, proved to have excel¬ 
lent detergency properties. After the usual 


period of 100 hours, the piston was free of lacquer 15 about 80. 


9. A lubricating composition as in claim 3 
wherein the weak non-carboxylic organic add 
soap is the soap of an alkylated phenol thio¬ 
ether oil is one having a viscosity index above 


deposit, and all of the rings were free and in good 10. A lubricating composition according to 
condition. The corrosion of copper lead bearings claim 4 where the mineral oil has a high vis- 
was also at a minimum. cosity i n d ex. 

However, using the same high V. L motor oil to 11. A lubricating oil containing a small quan- 
whlch had been added 12 % by weight in one case 20 ttty of oil-soluble metal alcobolate together with 


and 22 % by weight in another case of the cal¬ 
cium sulfonate by means of component I, the 
products showed relatively poor detergency action 
in Diesel engines. The use alone of about 2.0% 


small Quantity of oil-soluble metal salt of sulfonic 
add from petroleum. 

12. A lubricant comprising mineral lubricating 
oil, a small proportion of an oil-dispersible aryl 


by weight of the described calcium soap of alkyl 25 metal oxide and a small proportion of an oil- 
phenol thioether by means of component (II), dispersible metal petroleum sulfonate, 
whose active ingredient was probably calcium 13. A lubricant according to claim 12 wherein 
diamyl-diphenol sulfide, in a higher V. I. oil gave the lubricating oil is high viscosity index highly 

a correspondingly poor lubricant for severe serv- par affinic mineral oil. 

ice engines. At the end of forty hours deposits 30 14. A lubricant according to claim 12 wherein 

had appeared on the ring lands and the rings 
were beginning to show symptoms of sticking, and 
on the piston skirt a quantity of a varnish-like 
material was noticeable. 


The above two-component composition is 11- 35 containing a 


14. A lubricant according to claim 12 wherein 
the metal of the additives is an alkaline earth 
metal. 

15. A lubricant comprising mineral lubricating 
oil having a viscjosity index of at least about 80 
containing a small proportion of oil-dispersible 


lustrative of the various compositions which can 
be made under the above disclosures employing 
sulfonates and any other weak-acid soap having 
the “reserve alkalinity” property. 


metal petroleum; sulfonate and a small propor¬ 


tion of oil 


roieum 

-dlsperj 


le metal phenolate. 


16. A lubricant according to claim 12 wherein 
the aryl oxide contains substituents increasing 


It will be understood that examples are given 40 the carbon atoms to at least ten per molecule. 


for the purpose of illustration and not as neces¬ 
sarily limiting beyond the requirements of the 
prior art. 

I claim: 


17. A lubricant according to claim 1 wherein 
the weak add contains at least ten carbon atoms 
per molecule. 

18. A normally liquid lubricant comprising a 


1. Mineral lubricating oil containing a small 45 mineral lubrica 


proportion of oil-soluble petroleum sulfonate and 
a small proportion of the salt of a weak non- 
carboxylic organic addle material having an 
Ionization constant not exceeding about 5 x 10-«. 


2. A mineral lubricating oil containing a small 50 of 9-5% of an 


proportion of oil-soluble soap of the oil-soluble 
sulfonic adds obtained by sulfonating petroleum 
fractious, together with a small proportion of oil- 
soluble salt of weak non-carboxylic organic add 
having an ionization constant not exceeding 55 
about 1X10-". 

3. A lubricant comprising mineral lubricating 
oil and a small quantity of each of (1) an oil- 
soluble metal soap of a weak non-carboxylic 


18. A normally liquid lubricant comprising a 
mineral lubricating oil having a viscosity index 
at least as high as about 80, a small proportion in 
the order of 1% of an oil-soluble calcium soap 
of sulfonic acids derived from sulfonating petro¬ 
leum fractions, aad a small quantity in the order 
of 02% of an oil-scluble calcium salt of an 
alkylated hydroxy phenyl thio ether. 

19. A lubricant according to claim 3 wherein 
the soaps are salts of metals other than alkaline 


at least as high 


leum fractions. 


alkylated hydroxy phenyl thio ether. 

19. A lubricant according to claim 3 wherein 
the soaps are salts of metals other than alkaline 
earth metals. 

20. A lubricating oil according to ci^im 1 
wherein the salts are those of alkaline earth 
metals. 

21. A lubricating oil according to claim 1 
wherein the salts are salts other than alkaline 


organic add having an ionization constant less so earth metals. 


than 5X10-*, and (2) an oil-soluble metal soap 
of oil-soluble sulfonic adds from petroleum. 

4. A mineral lubricating oil containing a small 
quantity of an oil-soluble metal soap of a sub- 


22. A lubrica! 
wherein the bas 
index of at least 

23. A lubricas 


stituted phenol together with a small quantity of 65 tb® base oil is a 
an oil-soluble metal petroleum sulfonate, the at least about el 
combination of these two substances in the lubri- 24. A lubricant 
mnt having superior detergent anti-corro- the salts are salts 
sive properties which the substances do not 
possess alone. 70 


ag oil according to claim 1 
oil is an oil having a viscosity 
•bout eighty. 

according to claim 3 wherein 
le having a viscosity index of 
fhty. 

according to claim 3 wherein 
of heavy metals. 

CHESTER E. WILSON. 
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10 Claims. 

The present invention relates to improved lu¬ 
bricants and especially to crankcase oils for the 
lubrication of internal combustion engines, and 
particularly for high pressure liquid fuel injec¬ 
tion engines such as Diesel engines. This appli¬ 
cation is a continuation in part of application 
No. 234,899, filed October 14, 1938, now Patent 
No. 2,233,426, granted March 4, 1941. The in¬ 
vention will be fully understood from the follow¬ 
ing description. 

During the past several years it has been found 
desirable to add certain polyvalent metal soaps 
to lubricants, especially such lubricants as are 
used for automotive engines of the Diesel type. 
The function of these soaps is complex but the 
effect is mainly one of maintaining a clean en¬ 
gine condition. The various soaps have peculi¬ 
arities in behavior depending on the particular 
metals and to some degree the acid radicals with 
which they are combined. Certain of the soaps 
are completely Insoluble and others, while solu¬ 
ble. cause geling of the oil. Still others are ca¬ 
pable of giving clean engines, but do not appear 
to be able to reduce engine wear or perhaps 
even cause excessive engine wear. Thus the vari¬ 
ous soaps, while their functions may in some 
cases overlap, are not equivalents in some certain 
respects. 

It has now been found that certain mixed-soap 
compositions are very much superior to compo¬ 
sitions containing a single soap. Of the various 
soaps to be under consideration here, there ap¬ 
pear to be three general groups; the first com¬ 
prises calcium and magnesium soaps which ap¬ 
pear to be interchangeable, although they may 
be used together if desired. The second type of 
soap is that of aluminum and the third of nickel. 
The results produced by these various soaps as 
stated above overlap to some extent, but never¬ 
theless they do not appear .to be full equivalents. 
Improved results are obtained by using a mixture 
of soaps from any two of these groups, or by 
using the three types of soap in combination. 
Thus either a nickel or an aluminum soap may 
be used along with either calcium or magnesium 
and the nickel-aluminum combination is also 
good. Furthermore, improved results have been 
obtained by use of three soaps, nickel, aluminum 
and calcium or magnesium. 

It has been stated that the type of acids used 
is important. Any of the fatty acids may be em¬ 
ployed but it is preferable to use predominantly 
saturated fatty adds with melting points below 
50° C. The higher melting acids such as stearic 
and palmitic are less desirable because their 


(CL 252—36) 

soaps have a tendency to be less soluble than 
those of adds having melting points below 50* 
C., such as caprlc, lauric and the like. Various 
mixed adds may be used such as 'are obtained 
5 from the commercial fats or may be made up 
synthetically, and it is found that if a substan- 
• tial portion of unsaturated adds be present, say 
from about 10 to 30%, oil solubility is more read¬ 
ily obtained. Unsaturated acids such as oleic 
10 or erode can also be used alone. Another type 
of adds that may be employed is that produced 
by low temperature oxidation of paraffin wax 
with air, preferably using catalysts. Highly re¬ 
fined oils may be oxidized in the same way, for 
15 example, highly solvent extracted oils or hydro¬ 
genated oils, but the most suitable product ap¬ 
pears to be the so-called oxidized acids which are 
obtained from sweater oil. This oil is sweated 
from petroleum waxes and is oxidized catalytl- 
20 cally with air at temperatures from about 110 to 
160* C. 

Naphthenic adds such as those obtained from 
Venezuelan, Columbian, Gulf Coast, and Rou¬ 
manian crudes may also be used in making the 
25 soaps. 

In manufacturing the soaps, the best pro¬ 
cedure is to first obtain a soda or potash soap of 
the particular organic acid or mixture of adds 
and then prepare the polyvalent metal soap mix- 
30 ture from the soda or potash soap by double de¬ 
composition using water soluble salts of the poly¬ 
valent metals, for example chlorides or nitrates. 
In some instances, the polyvalent soaps may be 
prepared separately and then mixed together, but 
35 it is generally preferable to make a mixture of 
the polyvalent soaps directly by co-precipitation 
and this is particularly useful when calcium soaps 
are employed because they have a tendency to 
be less soluble than the other metal soaps and 
40 the co-precipitation method produces materials 
which are freelj - soluble. 

The amount of the soap may vary somewhat 
depending on the particular soaps employed and 
the service in which they are to be used, but the 
45 total amount of the polyvalent metal soap varies 
in general from about A to 3&% of the oiL 
The various soaps may be used in equal propor¬ 
tions, but good results are obtained over a fairly 
large range of variation in proportions. It is 
60 preferable to provide that each of the two or 
more soaps is present in not less than & of the 
total soap. Thtis if 3% of the total soap is em¬ 
ployed. the mixture may contain from about .3 
to 2.7% of the aluminum soap with from 2.7 to 
65 .3% of calcium, magnesium or nickel soap. 


2 lf)i a ’ a88 » 7 ® 5 

It Is found desirable to use soap mixtures ture was prepared by co-precipitatlon of the said 
which are substantially free from non-saponace- soaps by addi t ion, of aluminum and calcium 
ous ingredients such as free adds, esters, lac* chlo ri des to the soda soap of the oxidized sweater 
tones, lacttdes, and the Hke and this may be ac- v. oil a dds . The blend also contained .5% added 
complished ha. various ways, but the best meth- g free stearic add. 

od is by e xt ract i ng the soap m ix t ur e s ylth oxy- Each of the three samples described above was 
gen-containing solvents such as alcohols, ketones, subjected to a test over long periods in a Cater- 
and the like in which the polyvalent soaps are pillar single cylinder Diesel engine under com- 
relattvely insoluble. parable running conditions. After each test the 

In 'mite of what has been said in the para- 10 pistons were taken down and examined carefully 
graph above, it has been found desirable to add and a demerit rating was assigned to each part 
wn«ii amounts of certain specific adds to the depending on its condition, for example, to the 
soap mix t ures , but these adds are not of the rings, slits, and grooves, filter, piston skirt, and 
p referred type used in manufacturing polyvalent liners. In considering these demerit numbers, 
soap. The best add to be added appears to 15 it should be borne in mind that the lower num- 
be a good grade of stearic add, but similar high hers indicate superior condition. The demerit 
molecular weight saturated adds may be em- numbers were then weighted to obtain an overall 
ployed instead. This add is added to the oil or demerit for the piston as a whole.. The amount 
to the soap mixture after extraction and the of oil used was measured as well as the wear on 
amount may vary from about J. to 1 % of the total 20 tbe liner. An of these data are assembled in the 
mixture. I following table: 

1 Caterpillar tingle cylinder engine tests 
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•OanUnci o< ring itttl. poowi. l a nrti , and ridel. 

The soaps may be added to any type of min¬ 
eral oil, that is to say lubricating oils of naph¬ 
thenic, paraffinic or base crudes, but par¬ 

ticularly to the distillates of naphthenic crudes 
and these c o m pos it ions are especially desirable 
for the lubrication of Diesel engines. The oils 
are preferably wen refined having viscosities 
from 45 to 65 seconds Saybolt at 210* 7., and 
it is preferred that they have pour points of 
0 * 7, or below; whether obtained naturally or 
by dewaxing or by the use of pour depressants 
is not important. The essential ingredients of 
the present composition are the two or more 
polyvalent soaps of the types mentioned above 
and the hydrocarbon oil, but other ingredients 
may be e mp lo ye d such as sludge dispersing 
agents, oxidation inhibitors, thickening agents, 
sulfur or phosphorus containing compounds, and 
the Uke. 

Example 1 

Lubricating oils are made f rom n aphthenic 
lubricating distillate having a v i scos i ty of about 
55 seconds at 210* 7. Sample I contained 1% 
of an aluminum soap of an oxidised sweater oil 
add and JS% of free stearic add. Sample 2 
contained 1 % of a calcium soap of the same 
ox i d is ed sweater adds and JS% of naphthenic 
add which was used to solubilize the calcium 
sweater oil adds so«>« Sample 3 contained .75% 
of a mixture of aluminum and calcium sweater 
oil adds soaps In equal proportions. This mix- 


\ 

Tram the above data it is clear that the oil 
45 containing both the and the aluminum 

. soap. Sample 3, is much superior to either of the 
blends in which the single soaps are used. The 
overall demerit rating is much better and only in 
one comparison is it Inferior to either of the 
60 other samples. This is in respect to the sharp¬ 
ness of the ring edge, but it is dear that this is 
not of very great importance and Is much over¬ 
shadowed by the Improved condition of the slits, 
grooves, etc., the decrease In the varnish and the 
M improved filter condition. 

It has now also been found that in addition 
to the metal soaps of natural and synthetic fatty 
adds and naphthenic add as disdosed in the 
parent application referred to, it Is possible to 
<0 use a large number of other polyvalent, oil-solu¬ 
ble metal salts. Broadly these metal compounds 
may be considered as having the general formula 

M(XY)» 

65 where M is a metal in one of the two groups of 
the alkaline earth metals and aluminum; X is 
either oxygen or sulfur, and 7 is an organic 
radical, the letter n representing the valency of 
the metal 1 L Some of the classes of metal salts 
76 which come within the general scope of this In¬ 
vention but were not disdosed in the parent ap¬ 
plication are the phenolates, thio-phenolates, as 
well as alkylated derivatives of either of them, 
sulfide de ri v a t i v es of phenolates, thio-phenolates 
n and alkylated derivatives thereof; alcoholates. 
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nrhsmatrs c a r bt mto. Tinthatm 

gnntotff , Tn th» faff) Qf f*]t» rtf ttwt altyl ph«v^ 

sulfides, the metal M In the above formula may 
also represent nickel. It Is particularly p ref erred 
co use alkylated and/or sulfide derivatives of the 
phenolates and thlo-phenolates because these 
compounds not only posses superior oil-solubil¬ 
ity but also are less corrosive to bearings of the 


J 92 

tiv< . Alkylated phenolates 

I***! Calcium di-tertiary butyl phenolate, 

Ca(OCtfU-t-C«HiT)i 

the • Alkylated thio-phenolates 

aea ® tertiary amyl thWwphfTyft atyi 

l “£ Ca(SC*H4*t-C*Eu)a 

ad. . Sulfide phenolates 


tertiary 

rt-CaHjn 

lit._ 9 _ -M _ . 


lead, bronze and cadmium-sliver type. In ad-. . sulfide phenolates 

dition they frequently impart superior lubricant U rairfnm pKfnnfo ft. gnmde, Ca(0*C«H«)aS 
.nd give tower demerit rating, In entfn. »<***> riM*, 

It has also been found that the salts of varium Calcium tertiary amyl phenolate sulfide, 
may be pr op e rl y Included along with calcium Ca(0*C«Hs*t-CiHii)a8 


phenolate sulfides 


1 phenolate sulfide, 
)s8 


and magnesium salts in the general field of alka- j§ Calcium tertiary amyl phenolate disulfide. 


line earth metal salts as far as this invention Is 
concerned. 

It has been found that the metal compounds of 
this invention are particularly applicable in 
Diesel lubricants comprising a major prop o rtion 20 
of a refined mineral oil having a viscosity of 40 
to 75 seconds 8 aybolt at 210° F. and preferably 
having a pour point of 30* F. or lower. 

By the use of the metal salts according to this 


Ca(0‘CaHs* t-C>Hu) aSs 

Thio-phenolate sulfides 
Calcium thio-phenolate sulfide, Ca( 8 -C«H 4>28 
Alkylated thio-phenolate sulfides~ 
Calcium tertiary amyl thio-phenolate sulfide. 


to 75 seconds Saybolt at 210* F. and preferably ua i cl ? m *“»*** *myl thlo-phei 
having a pour point of 30* F. or lower. Ca[ 8 -CaHj(t-C#Bu)]jB 

By the use of the metal salts according to this 

invention such small amounts of metal com- 9A _ . ._ .. . . _ __ v - 

pounds are used, and particularly when used in JKjJUJJ} 
a mineral oil of a sufficiently low viscosity and SrfUS 
low pour point to be suitable for a Diesel lubri- 

cant, that no substantial thickening is effected laopro pylate ( Ca((> l-Ca 


rS^oTof ^tyanl 

low pour point to be suitable for a Diesel lubri- 2J2J2t?SS?5iw % 

cant, that no substantial thickening is effected gj*!! 

by the Incorporation of the metal salt. For in- go cShIS eSStm'rniS r^ U ? a 
_ .. ■ _ |_ _ Calcium octylate. Ca(0-C«Hn)a 

stance, the!^ Calcium octadecylate. CatO-CuHnla 

less than 10% of the Saybolt viscosity at 210 F. calcium methylate octadecylate 

Although as stated previously the total amount Ca(O CHi)O CiiHu ^ 

of metal compounds to be used should be between 

the approximate limits of 0.1 to 3.5% by weight 35 Thio alcoholates 

of the mineral oil used, it is normally preferred Calcium thio-hexylate, Ca(S-C*Hu )2 
to maintain the total amount of metal com- carbamates 

pounds added between the approximate limits of 

0.2 and 1.5%. Barger quantities of the additive Calcium carbamates of the general formula 


usually fail to confer enough additional benefit 40 Ca(OOC'NRa) 2 , in which R Is a hydrocarbon 


to justify the additional cost. Also although it radical preferably an alkyl group having at 
is desired that in a mixture of the several dif- ltMst « cwbon 8Uch “ butyl or octyl, or 

ferent types of metal compounds, each type » hydrocarbon group such as cycloalkyl, 

should be present in an amount corresponding aryl, etc * .. 

to at least 0.1 of the total amount of the metal 45 Thio-carbamates 

compounds present, it is ordinarily preferred for Calcium di-butyl mono-thio carbamates, 
practical operation that each type of metal com- Ca[S-OC*N(C 4 Ht)a]a 
pound be present in at least % the amount of Di-thio carbamates 

the total compound used. Equal proportions or ^ ma . 

a ratio of 1 to 2 are in most cases satisfactory 60 C8r “- 

for practical operation. ' 0418 8 °'»< C <H»>»* 

For the sake of illustration, a number of spe- Xanthates 

ciflc examples of the metal compound falling Calcium amyl xanthate, Ca(S-CS-OC&Hn)a 
within the scope of this invention are listed here- » .... . 

with. (Under the first group listed, namely the 1 Mo-xanthates 

phenolates, corre s ponding compounds are given Calcium amyl thilo-xanthate, Ca(S*CS’SC&Hn] 
for all of the four different metals, namely cal- Phosphites ' 

cium, magnesium, barium and al uminum , but in _ . . 

the rest of the classes, to avoid unnecessary per- go Calcium di-octyl phosphite, Ca[OP-(OC«Hn)a]a 


Calcium di-butyl mono-thio carbamates, 
Ca[S-OC*N(CiH»)a ]3 

Di-thio carbamates 


Xanthates 

Calcium amyl xanthate, Ca(S CS OC 5 Hn)a 
Thio-xanthates 

Calcium amyl thilo-xanthate, Ca(S-CSSC&Hn)a 
Phosphites 


mutations, only the calcium compound is given 
as representative of the various metals.) 

■ Phenolates 

Calcium phenolate, Ca(OCaHt)a 
Magnesium phenolate, Mg(OCtH»)a 
Barium phenolate, Ba(OCtHs)a 
Aluminum phenolate, Al(OC«Hj)a 

Thio-phenolates 

Calcium thio-phenolate, Ca(SCtBs)a 

Mixed oxy - and thio-phenolates 
Calcium oxy-thlo-pbenolate, Ca(OC«H»)SC«H» 


Thio-phosphites 

Calcium di-octyl thio-phosphlte, 

CaCSP* (OCtHit) sis 

85 Phosphates 

Calcium di-octyl phosphate, 

CaEOP^O- (OCbHi 7) ala 

Thio-phosphates 

70 Calcium di-octyl di-thio-phospbate. 
Ca[8P*S(OC«Hi7)2]3 

Endates 

Calcium enolate hexyl ester of ace to-ace tic acid, 
74 Ca[OC(CHj)=CH-COOC«Hij]3 
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Many of the compounds listed are only spar¬ 
ingly oil soluble and can consequently only be 
employed with the assistance of a mutual solvent 
such as. for instance, stearic add, stearyl alcohol, 
dibutyl phthalate, tricresyl phosphate, or other 
high boiling compound. It is therefore generally 
preferred so to alter their structure by alkylation 
as to obtain sufficient inherent oil solubility to 
render the use of mutual solvents unnecessary. 
Where compounds contain a sulfur group it is 
usually sufficient to have the equivalent of two 
alkyl chftins of at least 4 to 5 carbon atoms pres¬ 
ent as exemplified by: 

Calcium tertiary amyl phenolate sulfide, 

Ca(0-CeHrtC5Hji) aS 

When sulfur groups are absent even more car¬ 
bons in alkyl chains are required and the equiva¬ 
lent of two alkyl chains of at least 8 carbons ap¬ 
pears essential, as in: 

Calcium octyl phenolate, Ca(OC«H«*CsHi7)2 
Calcium di-butyl phosphite. Ca(OP*(C«H») 2)2 

It is obvious that as the solvent power of an oil 
. varies with its crude source the exact minimum 
requirements, as given above will also vary. 

In the various compounds discussed above, 
which involve sulfur as one constituent, it is un¬ 
derstood that the corresponding selenium or 
tellurium compounds could also be used. 

For further illustration the following addi¬ 
tional examples are given of lubricants prepared 
according to this invention and comprising com¬ 
binations of various metal salts. 

Example 2 j 

To the same mineral oil described in Example 

1. metallic salts of tertiary amyl phenol sulfide 
were added. Sample 1 contained 1% of the/ 
nickel salt, sample 2 contained 1% of the barium 
salt, and sample 3 contained 0.5% of each. 

Samples 2 and 2 were run in a single cylinder 
Caterpillar Diesel engine for 60 hours under com¬ 
parable operating conditions. The same sample 

2. and sample 3, were run in a second similar 
single cylinder Caterpillar Diesel engine, also 
under comparable operating conditions, though 
not Identical with those employed In the first 
engine. 

After each test the engine was dismantled, ex¬ 
amined and rated following the procedure de¬ 
scribed in Example 1. The results are assembled 
in the following table: 


concl u d ed therefore that the use of the two ad¬ 
ditives in combination give' results superior to 
those obtainable with either alone. 

0 Example 3 

To the above uncompounded mineral oil 0.5% 
of the nickel salt of tertiary amyl phenol sulfide 
and 0.5% of the calcium salt of the enol form 
2 Q of the hexyl ester of ace to acetic add was added. 
The resulting blend was a dear, fluid oil not ap¬ 
preciably different from the original mineral oil 
in appearance. When mixed with carbon black, 
the latter settled only very slowly indicating that 
15 the composition possessed dispersing ability not 
characteristic of the mineral oil alone. 

It has been pointed out above that many of 
these compounds, particularly those containing 
sulfur, are non-corrosive to such bearing metals 
as the lead bronzes and the cadmium-silver al- 
0 loys. Others, however, lack this desirable prop¬ 
erty and are therefore used most advantageous¬ 
ly in conjunction with such known corrosion pre¬ 
ventions as sulfur compounds and sulfurized 
oils, anti-oxidants (particularly phenols) metal 
25 deactivators (particularly organic phosphites), 
etc. For greater oiliness and lubricity, oiliness 
agents may be included; thickeners, viscosity-in¬ 
dex improving agents, pour depressors and dyes 
30 may all be present in the finished lubricating 
composition. 

This invention is not to be limited by any spe¬ 
cific examples which have been presented her e in 
solely for the purpose of illustration, but only by 
35 the following claims. In which it is desired to 
claim all novelty inherent in the invention. 

I claim: 

1. An Improved lubricating composition com¬ 
prising a mineral lubricating oil and small 

40 amounts of polyvalent metal salts selected from 
each of the groups consisting of aluminum, and 
al k a line earth metal salts, the total amounts of 
such metal salts amounting to from 0.1% to 
3.5% by weight of the oil and the amount of 
,, each type of metal salt being at least one-tenth 
of the total metal salt present. 

2. Lubricant according to claim 1 in which the 
various metal salts used have the general for¬ 
mula 

50 M(XY)« 

t \ 

in which M represents the metal, 21 represents 
oxygen, sulfur, selenium or tellurium, and T rep- 


CaterpfUar single cylinder engine tests 



Endue Ron Semple 
No. No. No. 


Rlnss 

Heat 

groove 



demerits 


Ring grooves 
and sides Piston 

_ skirt on 

vsr* filter 

#3 and nlsh 
. #4 


7.0’ 13.5 15.0 0.75 

2.0 15.0 13.0 0.75 

7.6 1L5 28.5 L25 

&0 0.0 16.0 L0 





From the above data it is apparent that in No. 1 resents an organic radical, the subscript n repre¬ 
engine the oil containing 1.0% of the barium salt 70 senting a numeral corresponding to valence of 
(sample 2) performed better than that with metal M. 

1.0% of the nickel salt (sample 1), and that the 3. Lubricant according to claim l in which the 

oil blended with the mixture of 0.5% of each metal salts used are compounds containing an 

(sample 3) performed better than the 1.0% organic radical selected from the group consist- 
barium salt composition (sample 2). It may be 75 ing of alkyl, aryl, alkylated aryl, carbamyl, xan- 
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thyl, thio-xanthyl, enolyl, acyl and thio-acyl, 
phosphyl and thio-phosphyL 

4. Lubricant according to claim 1 In which at 
least one of the metal compounds has the for¬ 
mula 

M(0'CeH4R>» 

in which M is the metal and R is an alkyl group 
sufficiently large to make the compound soluble 
in mineral oiL 

5. An improved lubricant for Diesel engines 
comprising a major proportion of a refined min¬ 
eral oil having a viscosity of about 40 to 75 sec¬ 
onds Saybolt at 210° F., and a pour point at least 
as low as 0° F. and containing 0.1 to 3.5% of 
polyvalent metal salts, at least Y< of the total 
amount of metal salts present being selected 
from each of the groups consisting of aluminum, 
and alkaline earth metal salt. 

6 . An Improved lubricant for Diesel engines 
comprising essentially mineral oil having a vis¬ 
cosity of 40 to 75 seconds Saybolt at 210° F., and 
a pour point at least as low as 30° F. into which 
has been dissolved from 0.1 to 3.5% by weight of 
oil-soluble polyvalent metal salts having the gen¬ 
eral formula 

MCO’CeHsR) oS 

in which M is the metal and R is an oil-solubil- 
lty-impartlng alkyl group, said metal salts being 
selected from at least two of the groups consist¬ 


ing Of ftl mnlnnm, aided twii niftfd 

salts, the amount of each type of salt present be¬ 
ing at least Y* of the total amount of metal alt 
present. 

5 7. A lubricating composition comprising a ma¬ 

jor proportion of a mineral lubricating oil and 
a small amount each of a nickel alkyl phenolate 
sulfide and barium alkyl phenolate sulfide. 

8 . Lubricant according to claim 6 in which the 

10 said lubricant contains one of said salts of alumi¬ 
num and one of said salts of an alkaline earth 
metaL 

9. Lubricant according to claim 6 in which-the 
said lubricant contains one of said salts of n ick e l 

15 and one of said salts of an alkaline earth metaL 

10. An Improved lubricating composition com¬ 
prising a mineral lubricating oil. and small 
amounts of polyvalent metal salts selected from 
at least two of the groups consisting of aluml- 

20 num, nickel and!alkaline earth metal salts, the 
said nickel salt being, in each instance in which 
it is used, a compound having the general for¬ 
mula Ni (OCeHsR) aS, in which R is an oil-solu- 
bility-lmparting alkyl group, the total amounts 

25 of such metal salts amounting to from 0.1% to 
3.5% by weight of the oil and the amount of each 
type of metal salt being at least one-tenth of the 
total metal salt present. 

JOHN O. McNAB. 
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The present invention relates as Indicated to or scoring of the surfaces. The prior art has 
lubrication and more particularly to a lubricat- recognized one manner In which the tendency to 
lng composition which is particularly character- such seizing and scoring might be reduced; that 

lzed by being capable of withstanding extreme is, by providing In the lubricating film between 

milt pressures between the bearing surfaces which 5 the bearing surfaces a component which will 
the same is called upon to lubricate, without the chemically react with metallic bearing surfaces 
disadvantages of Instability and gum-forming to produce a metallic compound acting as an 

tendencies which characterize similar lubricat- anti-fluxing agent, thus reducing the tendency 

lng compositions now commonly available. of the bearing dr other metallic surfaces to weld 

It Is a principal object of this invention to 10 together. The prior art has, as previously indi- 
provlde a lubricating composition utilizing com- cated, used sulphur either in elemental or com¬ 
pounds of sulphur as the means for providing the bined form as the constituent which has been 

Improved type of lubrication above defined, such relied upon to chemically react with the bearing 

compounds being used either in their pure state, surfaces to provide the film of anti-fluxing ma- 

or admixed with other lubricating compositions 15 terial. 

such as mineral oils and the like. When sulphur has been used in combined form. 


By “extreme pressures” as referred to above. Is 
meant pressures of or in excess of 10,000 pounds 
per square Inch, such pressures now being com¬ 
monly encountered In hypoid gears, bearings, 20 
contact surfaces of cylinders and piston rings in 
Internal combustion engines, and many other 
points. Such pressures tend to cause the rup¬ 
ture of the continuous “thick film” of lubricant 
which separates bearing surfaces under more 25 
moderate conditions. A region of “thin film” 
lubrication results which is also sometimes de¬ 
scribed as “boundary” lubrication. 

I am aware that sulphur has been employed 
in lubricating compositions In the past and that 30 
sulphur has been present in lubricating compo¬ 
sitions in both free and combined form. 

It has been recognized that the principal rea¬ 
son why seizure and scoring of relatively moving 35 
metallic surfaces takes place upon failure of the 
lubricating film therebetween has been due to the 
fact that as the pressure Is Increased between the 
surfaces the same are brought into such close 
proximity that minute projections extending 40 
from the respective surfaces are ultimately 
brought Into overlapping relationship and, as 
such projections collide, welding takes place, 
whereupon one of such projections is tom loose 
from its supporting surface, initiating a seizing lo 


it 1ms usually occurred as a compound resulting 
from the treatment of a fixed oil with sulphur 
or sulphur chloride. These compounds which 
have been thus provided and used have been ob¬ 
jectionable for a number of different reasons 
among which the following are most important: 

First, the compounds thus formed have been 
derivatives of fatty acid glycerides or other 
compounds of high molecular weight, usually well 
atapve 500, and] almost invariably above 300. 
These compounds readily decompose into others 
which are easily oxidized or which easily poly¬ 
merize to form gummy precipitates. 

Second, the compounds have been such as to 
readily polymerize upon being maintained at 
room temperatures, and particularly when sub¬ 
jected to high temperatures for any considerable 
period of time, thus forming gummy substances 
which render the lubricating composition un¬ 
suitable for use. 

Third, the compounds thus provided, due to 
the complex nature of the materials originally 
treated to produce the same, were exceedingly 
complex in character. The complexity of such 
compounds is objectionable, not so much due to 
their complexity as due to the fact that in such 
a large number of individual compounds there Is 
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present a number of unusually objectionable Ones 
which. In themselves, render the lubricating 
composition entirely unsuited for continued use. 

Fourth, the.principal objection to these prior 
art uses of sulphur been that the sulphur, 
either in elemental or combined form, has been 
so relatively unstable or so loosely combined as 
to react readily with iron and bearing metals 
such as copper and copper-conta ining alloys at 
relatively low temperatures to form compounds 
such as iron sulphide; in other words, the com¬ 
positions utilizing sulphur as proposed by the 
prior art have been destructively corrosive. 

Probably the principal reason why the prior 
art compounds have had this last-named de¬ 
ficiency has been due to the fact that the prior 
art workers have always considered it neces¬ 
sary, in order to provide the anti-fluxing film 
on tiie bearing surfaces, to secure the same by 
means of the action of a normally corrosive com¬ 
ponent in the lubricating composition. 

For the foregoing reasons, such use of sulphur 
in the past, either in elemental or combined 
form In certain types of lubricating compositions, 
has been generally considered as a considerably 
greater detriment than the advantages resulting 
therefrom would justify and accordingly, such 
lubricating compositions including sulphur have 
never attained any considerable commercial pop¬ 
ularity. i 

It is a principal object of this invention to 
provide a lubricating composition embodying sul¬ 
phur in combined form but in such form that the 
aforementioned disadvantages, always Incidental 
to its use in the prior art, are substantially or 
entirely obviated without a material reduction in 
Its beneficial effect on the bearing surfaces to 
prevent seizure therebetween under extreme pres¬ 
sure conditions. i 

Other objects of this invention will appear as 
the description proceeds. 

To the accomplishment of the foregoing and 
related ends, said invention, then, consists of the 
means hereinafter fully described and particu¬ 
larly pointed out in the claims, the following 
description setting forth in detail certain ap¬ 
proved combinations of ingredients embodying 
my invention, such disclosed means constituting, 
however, but certain of various forms in which 
the principle of the invention may be used. 

Briefly stated, my Invention comprises the dis¬ 
covery that organic sulphur compounds, general¬ 
ly, which will not appreciably react with iron at 
temperatures below 100° C. and which are thus 
not corrosive at the temperatures usually encoun¬ 
tered in uses to which the lubricating composi¬ 
tion according to the present invention is adapt¬ 
ed, will, nevertheless, when present in a lubricant 
film and subjected to the conditions imposed on 
the bearing surfaces under abnormally high unit 
pressures, react therewith to form a film which 
will prevent seizure and scoring at extreme pres¬ 
sures. For certain other uses it is within the 
contemplation of my invention to utilize organic 
sulphur compounds of the character described 
and which will not react with iron below 120° C. 
and for still other uses it is desirable that such 
compounds will not react with iron below 140° C. 
or even 170° C. In order, however, that the or¬ 
ganic sulphur compounds should be of the type 
to form an anti-fluxing film with the relatively 
moving metallic surfaces under the conditions 
imposed by extreme pressures encountered in use. 


they should be such as evidence a marked in¬ 
crease in their reactivity with iron at tempera¬ 
tures below 250* C. and preferably within the 
range of 100° to 220* C., or still more desirably 
5 within the range of 120* to 200* C. For certain 
uses it may be best to employ sulphur compounds 
exhibiting a marked increase in reactivity at tem¬ 
peratures even below 170* C. Sulphur com¬ 
pounds such as those sometimes found naturally 
10 occurring in mineral lubricating oils are thus 
without the purview of this invention, many of 
them not being appreciably reactive with iron 
even at the decomposition point of the oil. 

The stability of the compounds referred to may 
15 be conveniently defined according to the tempera¬ 
ture at which the compound begins to actively 
react with metallic iron. One method of per¬ 
forming such a test is to heat a mineral oil solu¬ 
tion of the compound with finely divided me- 
20 tallic iron for uniform periods of time, say 60 
minutes, and to repeat the tests at increasing 
temperatures. A certain minimum amount of 
iron sulphide will be formed even with very stable 
compounds or with others even at ordinary tem- 
25 peratures. The temperatures at which there is a 
substantial increase In the amount of iron sul¬ 
phide formed then gives an indication of the 
stability of the compound. The higher the tem¬ 
perature at which such Increase occurs, the high- 
30 er the stability. When the relative stability of 
the various compounds is referred to and given 
in terms of temperatures, the figures thus used 
will denote the temperatures arrived at by tests 
such as the foregoing. 

35 The organic sulphur compounds which may be 
used in accordance with this invention may gen¬ 
erally be defined as those which will not be sub¬ 
stantially polymerized when lubricating compo¬ 
sitions containing them are maintained at a tem- 
40 perature of 170* C. for a period of four hours. 

This invention contemplates the use of organic 
sulphur compounds above generally defined, 
either in their pure state or preferably admixed 
with a suitable lubricating composition such as. 
45 for example, mineral oil, vegetable oil. etc., or 
any lubricating composition of an oily nature. 
Throughout the ensuing description, the organic 
sulphur compounds will be sometimes referred to 
as addition agents. However, when such term is 
50 used, it is to be understood that while such par¬ 
ticularly named compounds thus Identified may 
advantageously be used In conjunction with other 
lubricants, such as mineral oil, they may, never¬ 
theless, if of a sufficiently oily nature in them- 
5S selves, be used in their pure state as the sole lubri¬ 
cant. 

The sulphur compounds contemplated by this 
invention include those compounds which may 
be described generally as thlo-dexlvatlves of or- 
60 ganlc oxygen-bearing compounds and in addi¬ 
tion, such sulphur compounds as do not have cor¬ 
responding oxygen counterparts; for example, 
the poly-sulphides. 

^ It is to be noted that the class of compounds 
contemplated includes compounds which contain 
- other elements than carbon, hydrogen and oxy¬ 
gen In addition to the sulphur, such as the amino 
compounds. These compounds include organic 
70 derivatives of the thio-derlvatlves of inorganic 
oxy-adds; for example, the organic thio-sul- 
p ha t es . thio-phosphates and thio-carbonates. 
The compounds may be classified according to 
the nature of the oxygen-bearing counterpart. 
75 as follows: 
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Organic 

tF: 


Hydrsxo 

Hydrarine 

Nitrite 5 

Isonitrite 

Aryl tad substituted aryl, such ts: 

Pbenyl 

Naphthyl 

Anthracyl 

Tolyl 

£S> »® 

AttyLsuches: 

.<•> Methyl .. 

Ethyl 

Propyl 

Iso-propyl 

8tearyl 

Lanryl 25 

• An important group of compounds for my pur¬ 
pose are those consisting of the alkyl and aryl 
mercaptans and their oxidation products. Ex¬ 
amples of the oxidation products of mercaptans 
(RSH, where R Is either an alkyl or an aryl 20 
radicle) areas follows: 


tale compounds, preferably < 
Uly thoaa containing the hydn 

(1) Alcohols, e. g. 

Butyl alcohol 
Amyl ateobola 
Lamyl alcohol 
Cetyl akobol 
Benzyl aloobol 
Pbeoyl ethyl aloohol 

(2) Phenolic compounds, e. g. 

Phenols, including 


ea-bearins end 
radicle, such ac 


aromatlo oomponnds 


With 

B. 


Salicylates 

(3) Organic adds, a. y. 

Fatty acids and hydroxy fltty adds 
Naphthenic adds 
Aromatic adds 

(4) Other hydroxy aliphatic co m pounds such as esters 

and salts of hydroxy fatty adds 

(1) Inorganic compounds containing phosphorus and 
sulphur, such as 
Phosphorus trisulphide 


1. Disulfides RS—SR 

2. Thlosulphonlc add esters RSOaSR 

(sometimes called dlsulphoxldes) 

3. Mono-sulphones RtSOa 25 

4. Disulphones RSOaSOaR 

Another Important group coosists of the alkyl 

and aryl sulphides (RaS) and oxidation products 
of them, e. g., sulphoxides (RaSO). 

Some of the sulphur compounds contemplated 30 
by this invention may best be described accord¬ 
ing to the method of preparing them; as for 
example, the products resulting from the reac¬ 
tion of: j gg 

I. A. Organic halogen compounds, preferably of the type In which 


hly reactive organic c o mpounds containing sol* 
mr such as 

Thte-pboapene (CSCh) 

Phot-phenyl enipho-cbteride (C«H*P 8 Cii) 


The following is a brief exposition of certain 
30aSR methods by which the above reactions may be 
o, carried out in the preparation of products of the 
sort contemplated by the present Invention: 


The reaction may be carried out 
1. By adding (B> directly to 
required to cause reaction. 


(A) and heating as 
In some cm sea, whan 


the reaction requires a high temperature, pres¬ 
sures above atmospheric may be required to 
prevent vaporization of the reacting materials. 

2. In the presence of an Inert solvent such as ethyl 
alcohol. In this case one of the reacting mate¬ 
rials, preferably B, Is usually dissolved In the 
solvent before adding the other material. The 
mixture la then heated, as required, preferably 
In a vessel fitted with a reflux condenser to pro* 
vent lorn of the solvent or In a dosed preasura- 
' resisting vesaeL 

Nom.—Water may be nsed as the solvent when not too 
reactive with either of the reacting materials, e. g., benzyl 
chloride+ Na«Ss. 


(1) Halogen-bearing derivatives of aliphatic co m pound* 

40 The organic product is separated from the in- 

, i .[■,„ MnHm m organic material by one or more of the usual 

() H Mmpo^dsoftbe^rpelnwWch^Se^wrtoftoe methods of purification. In many cases, it col- 

*** to a s eparate liquid lurer whl ? may be 
- active nyx or a catalyst such as pci« andin the ab- used directly or after treating with alkalies. 

the°ring < ^u^f° f mSi t M*ironfk><to«, < ct?i 1 ^^ i» washing with water or with solutions of alkalies 


m^iyiuderatedtmper^mR -and then with water. In this case, the product 

(3) n «°Sr I ^^- d * rlv * tlT ** * BUcycUc compoailds ’ may be further purified by filtration usually 
(a) cyctepanfflna (naphtbenea) v preferably at elevated temperatures. In other 

® cases the product may be separated by vacuum 

(<0 Oxjgen-bearing derivatives of (a), (6) and (c): go distillation when it is less volatile than the *ol- 

§££££* inorganic sulphur compound! including: * vent used, and in this way may also be completely 

Metallic anrt ammonium auiphidea, and thaconWponding separated from undesirable inorganic by-prod- 

hydrogan *uiphidea and poiyauiphidea nrf *. it is sometimes desirable to insure the re- 

moval of relatively unstable material by first 

elements, notably oxygen. For example, a preferred type of product 55 heating With alkalies (SUCh as CaUStiC soda, quick 
is obtained by the haJogenstion of fitly adds and the subsequent „ ' -a.- \ , )r . rt hr .1 

hi* linn of the halogenated material (preferably under pressure) l i m e, etc.) Or by dist il li ng directly from SUCh fil- 
witb anhydrous sodium sulphide or sodium hydrogen sulphide. Valin* materials. 

11 ^ *ffi$ar 1 SS£5 gSESl* Eg? 7 ' * twtlary V*** toe rcactlon * * *>Ud. ««- 

Mono-ethanoiamine nary temperatures, it may sometimes be sepa- 

DK6u$?SS 10 * 00 rated as a liquid by heating the mixture above 

Mono-amyi amine its melting point, or it may be dissolved in a suit- 

Di-emy iamias able solvent from which it may be crystallized. 

Diphenyl amine The same solvent used to cany out the reaction 

TdS3w? ™i (notably ethyl alcohol) may also serve as the 

. 06 solvent from which to crystallize the product. 

D^ttyPanJUns It Is not necessary, and sometimes not deslr- 

Amino-diphenyi able, that the reaction between (A) and (B) 

with * pWByI proceed to completion. For example, in Reac- 

B. Compounds containing the — 8 H or 8 radicle sneh as: tion I. above. Since the most reactive portion Of 

S3 contained In <A> reacts flret. the 

sulphides, •. g„ NaHs, nh«hs, Ca(HS)t product of partial reaction may be sufficiently 

ffi stable to be suitable for use. In the case of some 

—— _, „ _.. ... special lubricating uses, where the prevention of 

gusaiff S3*5 £££ '&£££:aa ’ sewn of the surfaces being lubricated is the 
gunipbide. | '78 most important consideration (e. g. in 


(3) Mercaptans. or other organic mareapto compounds 

(4) Carbon bisulphide, CS, 

* A tr efan e d method of preparing these materials te to dissolve 
the amine in mineral oil, and then treat the mineral oi^aolntion 


with hydrogen sulph id e. 
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drawing operations) It may be desirable to use a. % - The final lubricating composition had a film 
product which still contains a large proportion strength of more titan three and one-half times 

of unreacted halogen'even wheO'SUdh remaining that of-.the plain untreated mineral oil. 

halogen Is of the highly reactive type. In the case of the two examples described 

When ca) contains one. or:: more benzenoid 6 above, reactivity tests were carried out which 
groups .to- which part of the halogen may have showed that the sulphur in the final compositions 

become attached such “non-hydrolyzable” halo- was not present as free sulphur, but that it was 

gen will usually remain in the-product when the in combined form. 

reaction Is- complete, and may enhance the ef- With regard to thie relative merits of alkyl and 
foctiveness of the product. (Example: reaction 10 of aryl compounds, the aryl compounds are ef¬ 


fective but many aryl compounds cmntaiwiny no 
alkyl groups have relatively low solubilities in 
mineral oils. For this reason, those aryl com¬ 
pounds are often to be preferred which 
15 some alkyl groups. For example, a preferred 
group of compounds are aryl derivatives of alkyl 
disulphides, e. g. dibenzyl disulphide, diphenyl 
diethyl disulphide 

(CaH>——C 2 H 4 - ’ 3 S CiH t — C«Ha) 

20 ■ ♦ 

etc., as well as alkyl derivatives of aryl sulphides 
e. g. dlxylyl disulphide—(C*Hi(CHj)aS) 2 . 

When used in conjunction with a mineral lu- 
brlcating oil, it is obPious that generally only 
amounts of the addition agent may be included 
as are soluble in the specified amount of oil. By 
the term "soluble” as herein used, it is Intended 
to indicate the ability to form not only true solu¬ 
tions but also any form of substantially perma- 
0 nently homogeneous composition when incorpo¬ 
rated in min eral oil. With most of the com¬ 
pounds there is usually little difficulty, espe¬ 
cially If the Incorporation is effected in the sum¬ 
mer described in Cornell Patent JTo. 2,042,880, and 
20 since quite s ma l l percentages often give remark¬ 
ably improved results, it is seldom of extreme 
importance that the addition agents be oil-soluble 
in all proportions. 

Obviously, the addition agent cho sen should be 
40 sufficiently oil-soluble so that the amount « sfd 
will rema i n in solution under the operating con¬ 
ditions encountered, preferably for automotive 
and other ordinary applications, at temperatures 
down to 20 ° below zero. The oil solubility will de- 
45 pend to some extent upon the cha.ra/»fo>r of the oil, 
usually being higher for the less viscous Gulf 
Coastal oils and lower for the viscous Pennsylvan¬ 
ia oils in the case of ‘mineral oils. 

Fiom the point of view of solubility, the most 
60 advantageous conditions would generally result 
from the use of a compound which is liquid and 
miscible with the oil base used. An example of 
such compound is diphenyl sulphide. 

In the case of solid sulphur compounds, it is 
53 desirable that the solubility be as high as 10 % 
and preferably above 1 %. However, in the case 
of certain very effective sulphur compounds, or 


. more detailed description 
ity test using finely divided 
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nir»#»tv minutes, and then carle chloride added. The ferrous Iron was tttrat- 

^JedM^S^mtfltoetube could be comfort- ed with standard KiCnOi solution, using potas- 

ahly *«"*^** , a total period of 3% to 4 hours. stum ferricyanide as an outside Indicator. A 

•me hydrogen was through during the en- standard so lut i o n of ferrous anwtvaUM sulphate 

tire period. During reduction, the tube was re- 5 was used for back t itr ations, 
voived frequently for the purpose of stirring to The amount of iron used in the test was de- 
obtain the reduction of all the ferric oxide. The termlned in this manner rather than by weigh- 

iron on being removed from the tube wa s ke pt j 
in mineral oil under an atmo s phere of i 

hydrogen. The iron thus obtained was extremely 10 ( 
active, burning immediately to ferric oxide if It 

should be exposed to air on removal from the tu be. ( 

necessitating the above precaution. This extraor¬ 
dinary activity or affinity was the property de- J 
sired in preparing the iron in this man ner. IS 

The apparatus used for treating the iron with 
the oil consisted of a glass cylinder, 20 inches 
long, 2JS inches in diameter. The cylinder was 
divided into two sections by a ground glass joint 
to fart 11 **** the removal of the iron. One end 20 " 
of the tube was sealed, the other was closed by a 
two-holed rubber stopper. Through one hole, a 
giMg tube extended almost to the bottom; the 
othrr containe d a tnbe b eginnin g at the stop- 

per and connected to an aspirator. 25 4 

To determine the stability or reactivity of the 
compounds dissolved in mineral oil* a small 

amo mt of Iron was Introduced into the reactivity 

apparatus together with a measured quantity of 
oil ydntfcm. Most of the air was then re move d so 
from the apparatus by means of a suction pump, 
and hydrogen bubbled through the oil into the 
cylinder by means of the long tube extending 

to the bottom. The hydrogen, was. passed through 

*rrHn ff the entire run to prevent any oxidation 35 
from occurring, and to provide some agitation 
of the oil and iron mixture. Next, the bottom 
of the cylinder was Immersed in an oil b ath, 
which bear heated to the temperature de¬ 
sired. and was kept there for 60 minutes. The 40 
temperature of the oil bath was indicated by 
% mercury thermometer, and was maintained 
within one degree of the temperature desired by 

means of micro-burners. .. „ 

At the completion of the run. the reactivity 45 
tube was removed from the bath, most of the 
oil poured off, and the iron freed, except for a 
very small amount, of the remainder by absorp¬ 
tion on porous paper. The iron was next placed 
in an evolution consisting of a Florence 50 
flask fitted with a twaae tube, the end of which 
almost touched the bottom of the flask, and a 
delivery tube extending into a graduated cylin¬ 
der an ammonlacal solution of cad¬ 

mium chloride; 100 cc. of 1:1 HC1 was added 55 
through the tube and the HaS evolved 

absorbed in the ammonlacal solution of c a d mium 
chloride. The contents of the flask were heated 
to boiling to be sure that the last trace of HaS 
had been driven off. The precipitated cadmium so 
was next treated with 60 cc. of 1:1 HC1, 
and the HaS evolved titrated imme d i ately with 
standard potassium iodate-lodlde solution, using 
starch as an indicator. This method of analysis 
gave the percentage of sulphur present as sul- 65 
phidelnthelron. 

The contents of the evolution flask were evap¬ 
orated almost to dryness three times, being taken 

up wh tfwi* with 15 cc. HC1 (cone.) and 5 cc. 

BaO. During t hese evaporations, the yellow color 70 
of the so luti o n was almost removed by the ad¬ 
dition of stannous chloride. After the third 
evaporation, the yellow color was Just removed 
with stannous chloride, the solution diluted to 
200 cc. and 50 cc. of a saturated solution of mer- 75 


Example IIL — 175% diphenyl sulphide 


Example N-buttf sulphide 


B 

r* 

me. 

gxu. 

6.86 

.386 

7.81 

.366 

6.82 

.344 

3.84 

.180 


8 

ft 

me. 

vm. 

eA 

.438 

7.36 

.340 

0.46 

.410 

7.86 

.366 


8 

ft 

me. 


6.30 

.808 

8.75 

.364 

4.88 

.366 


8 

ft 

me. 

erne. 

lLSfi 

* 

.673 

10.80 

.486 

6.04 

.386 


7 8 
me. 

ft 

6.80 

.318 

a 43 

.401 

3.43 

.161 

4.38 

.300 
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Example VII. — 1.00% N-butyl mercaptan 


Temn. 
deg. C. 

s 

mg. 

Fe 

gms. 

Reactivity 
mg. S/gxn. 
Fe 

80. 


.201 

19.04 

130. 

r>. #a 

.271 

21.31 

180. 

■4.78 

.223 

23.03 

200. 

3.31) 

.140 

23.19 


Example VIII. — 1.47% diphenyl tetrasulphide 


li 

. s 

mg. 

j 

Fc 

gms. 

Reactivity 
mg. 8/gm. 
Fe 

80. 

10.10 

.443 

22.83 

120. 

7.42 

.301 

24. 61 

145. 

8.71 

.253 

26.50 

170. 

8.41 

.218 

38.82 

185. 

5.22 

.151 

34.65 

200. 

4.42 

.146 

30.35 



Example IX. — 1.26% N-butyl tetrasulphide 


Temp, 
deg. C. 

S 

mg. 

Fe 

gms. 

Reactivity 
mg. S/gm. 
Fe 

80. 

4.03 

.202 

20.07 

120. 

5.21 

.238 

21.83 

145. 

5.94 

.217 

27.39 

170. 

6. 43 

.223 

28.88 

185. 

4.70 

.171 

27.50 

200. 

7.84 

.289 

27.15 


As a basis of comparison, solutions were also 
made up with elemental sulphur with the follow¬ 
ing results: 

Example X. — .50% sulphur 


Temp, 
deg. C. 

1 

"4 

Fe 

gms. 

Reactivity 
mg. S/gm. 
Fe 

50 . 

3.38 

.210 

16.05 

70. 

5.53 

.254 

21.77 

95. 

16.18 

.385 

42.00 

100. 

8.93 

.208 

4Z93 

105. 

16.25 

.281 

57.80 

110. 

20.65 

.377 

54.77 

130. 

20.97 

.400 

5Z42 

175. 

16.70 

.351 

47.40 






Example XI. — .75% sulphur 


Temp, 
deg. C. 

S 

mg. 

Fe 

gms. 

Reactivity 
mg. S/gm. 
Fe 


6.80 

.419 

16.20 


8.82 

.320 

27.51 


14.42 

.302 

47.80 


23.02 

.361 

63.95 

ioo . 

15.62 

.238 

65.72 

110 

17.01 

.284 

59.84 

ISO 

13.65 

.295 

46.32 

175. 

9.49 

.206 

46.20 


Example XII.—1.00% sulphur 


Temp, 
deg. C. 

s 

mg. 

Fe 

gms. 

Reactivity 
mg. S/gm. 
Fe 


5.37 

.312 

17.10 


4.66 

.264 

17.60 


a 13 

.282 

28.85 


8.76 

.285 

3a 70 


17.78 

.235 

7560 


24.54 

.403 

60.90 

ioo . 

15 26 

.216 

7a 65 

ioo . 

28.00 

.383 

73.10 

ioo . 

37.20 

.527 

7a 62 

iio . 

1Z 67 

.171 

74.19 

125 . 

13.91 

.260 

63b 61 

125 - . 

13.90 

.226 

6L50 

149 . 

14.08 

.250 

66b 32 

174 ... 

9.56 

.233 

41.03 

195 ... 

10.77 

.214 

5a 23 






30 


40 


in the reactivity 
proximately 100° 
from about 60 to 
per gram of iron. 


Zt will be observed that the examples made 
up with elemental sulphur exhibit a maximum 
curve at a temperature of ap- 
C. with maximum values of 
about 75 milligrams of sulphur 
Both the temperature at which 
the maximum occurs and the value of the maxi* 
mum are indications of the degree of reactivity. 
The lower the temperature and the higher the 
10 maximum, the more reactive the compound being 
tested. 

It will be observed that for compounds of high 
stability, such as the sulphones and sulphides, 
no sharp maxinjium occurs, whereas for the 
15 slightly more reactive compounds, such as the 
polysulphides, containing more than 3 or 4 atoms 
of sulphur per molecule, a very low maximum 
may be observed put only at temperatures in ex¬ 
cess of about 140° C. 

20 The following Is a detailed description of an¬ 
other type of stability test but in which finely 
divided metallic copper is used: 

The copper used to test the reactivity of the 
oils was “Copper metal—Precipitated powder” 
2 <j purchased from The J. T. Baker Chemical Co. 
100 grams of together with 20 grams of 
copper, are placed in a 150 cc. 
pped with mechanically driven 
d to a predetermined tempera- 
ned at that temperature for 
e oil is then immediately fil- 
h crucible and the filtrate 
analyzed for sulphur. The sulphur content of 
the original oil is likewise determined and the 
35 percentage of sulphur removed by the treatment 
with copper calcul ' ’ 

The following table is an example of the type 
of results obtained with this test: 

Sample No. 1 

92% refined mineral oil (SAE 90 gear oil) con¬ 
taining 0.5% naturally occurring combined sul¬ 
phur 

7.5% chlorinated paraffin wax 
0.5% elemental sulphur 

Sample No. 2 Can example of a lubricating com¬ 
position according to my invention) 

90% refined mineral oil (SAE 90 gear oil) con¬ 
taining 0.5% naturally occurring combined sul¬ 
phur 

7.5% chlorinated paraffin wax 
2.5% dibenzyl disulphide (representing 0.6% of 
sulphur in combined form) 

Sample No. 3 

92.5% refined mineral oil (SAE 90 gear oil) con¬ 
taining 1.0% naturally occurring combined sul¬ 
phur 

7.5% chlorinated paraffin wax 


the finely divide 
Soxhlet flask eqi 
agitator and heat 
ture and maint 
five minutes, 
tered through a 


45 


50 


55 


In these tests the 
the oils was not 
copper treatment 


CO 

Samplo No. 

Temp 

tur 

era* 

e 

Percept 

original 

Sulphur 

final 

Reduction 
in per 
cent S 

65 l-. 

c c 

*175 

1.0 

0.4 

0.6 

l . 


150 

1.0 

0.5 

0.5 

2 . 


175 

l.l 

0.4 

0.7 

2.. 


150 

1.1 

1.1 

0 

70 3 . 


175 

1.0 

1.0 1 

0 

3 . 


150 

L0 

“I 

0 


sulphur naturally occurring in 
substantially affected by the 
in any case; whereas, the sul- 
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phnr added as elemental sulphur was completely 
removed In every case. The sulphur added In 
the form of dibenzyl disulphide was not removed 
at 150° C. but was completely removed at the 
higher temperature of 175° C. 5 

The type of sulphur compounds which are the 
subject of this Invention may. in general, be 
defined by means of the above test as those which, 
when Included in a lubricating composition in 
amounts effective for my purpose, will not re- 10 
act substantially with copper at temperatures be¬ 
low about 100° C. or preferably about 120° C. but 
which will react with copper at temperatures 
below about 250° C. and preferably below about 
220 C„ or still more desirably, below about 200° C. 15 

The composition base 

If the aforementioned “addition agents'* are 
added to a lubricating base Instead of used in 
their pure state, such base may be any suit- 20 
able lubricating composition such as. for exam¬ 
ple, a mineral olL It is to be noted, however, 
that the aforementioned compounds are effective 
to improve any lubricating compositions which 
are not incompatible with such addition agents 03 
so that the latter may function In the manner 
previously described to the production of the 
anti-fiuxlng film over the bearing surfaces. 

While throughout the present description a 
lubricating composition made in accordance with 30 
the present invention has been described as com¬ 
prising either the addition agents in their pure 
state or a mixture of such addition agents with a 
suitable oil, it is to be understood, however, that 
since lubricating combinations in accordance 35 
with this Invention are particularly applicable for 
use as greases, bodying material, such as metallic 
soaps and the like, may be included in the com¬ 
position without departing from the principles of 
the invention. 40 

When admixed with mineral oil to produce a 
lubricating composition such as may be used for 
gears and the like, concentrations of from about 
5 % to 20 % of the addition agent and often from 
about 2 % to 10 % in the total composition have 45 
been demonstrated to be very effective in produc-. 
ing the above desirable results. Certain com¬ 
pounds which are relatively active may be used 
in lubricating compositions designed for general 
usage when such compounds are present in 50 
amounts of about 1 to 5% and sometimes even 
from about 0 J> to 23%, or less. 

When, however, the viscosity of the compound 
is sufficiently high or the particular usage re¬ 
quires little or no thick-film lubrication, it may 55 
often be used in a substantially pure state or as 
the primary lubricating constituent, only that 
amount of mineral oil being present as may be 
required to afford the characteristics desired. 

The percentages above given pertain to the use qq 
of the hereinbefore enumerated organic sulphur 
compounds as the sole addition agents. How¬ 
ever, when such organic sulphur compounds are 
used in combination with other compounds, such 
as organic halogen compounds, as disclosed and 55 
claimed in the copending application of Carl F. 
Prutton, Albert K. Smith and Harry E. Johnson, 
Serial Ho. 744,600, filed September 17, 1934, the 
organic sulphur compounds mentioned will be 
found very effective when used in concentrations 70 
of fractions of 1 %, such as 0 . 10 % of the total 
composition. 

For uses and under certain conditions 

where high operating temperatures are encoun¬ 
tered the agents of this invention should 76 


have vapor pressures less atmospheric pres¬ 
sure at temperatures up to 140* C. It is often 
desirable that the vapor pressure be leas than 
atmospheric at temperatures up to 170* C. m 
the case of compounds which are stable at tem¬ 
peratures up to their boiling points, this condi¬ 
tion may be expressed by stating that the boiling 
point of the compound should be higher than 
140* C.. and for certain uses, higher than 170* C. 

Uses 

A lubricating composition compounded in ac¬ 
cordance with the present invention is generally 
suitable for all lubrication purposes; however, 
the same is particularly suited for the lubrication 
of gears and the like. In compounding a gear 
lubricant in accordance with the principles of 
this invention, a mineral oil having a viscosity 
between S. A. E. 80 and 8 . A. E. 250 will be found 
best suited as the base to which the addition 
agents may be added in any of the above men¬ 
tioned concentrations, depending upon the char¬ 
acter of the addition agent and the use to which 
the lubricating composition is to be put. Since 
certain of the so-called addition agents herein¬ 
before defined (e. g., the higher polysulphides) 
are in general relatively active when subjected 
to high temperatures, lubricating compositions 
containing them are not particularly adapted for 
use as lubricants in the crank-cases of internal 
combustion engines. However, certain of the 
more stable addition agents are suitable for use in 
crankcase lubricants, particularly in the lubrica¬ 
tion of certain typs of Diesel engines. Examples 
are certain of the mercapto-, and thlo-organlc 
adds, and esters and salts of them (e. g., mer¬ 
capto stearic adds, methyl mercapto-stearates, 
calcium mercapto stearates, methyl thlostearates. 
methyl and lauryl thlobenzoates, aluminum thlo- 
naphthenates), and thloketones (e. g., dibutyl 
and di-amyl thloketones, thlobenzophenone). 
When addition agents of this type are employed, 
a much wider field of use Is opened to the lu¬ 
bricant and may be extended to include the lu¬ 
brication of such bearing metals as those con¬ 
taining a characterizing amount of iron, copper, 
lead, tin, silver, nickel or cadmium. 

While mineral oil generally may be the prin¬ 
cipal Ingredient of my lubricant, it Is not es¬ 
sential that It be the only ingredient other than 
my addition agent, provided that there should 
be no additional Ingredient which is incompatible 
with such addition agent. It is within the con¬ 
templation of this invention to include, if neces¬ 
sary or desirable, such other addition agents as 
are commonly added to improve any of the prop¬ 
erties of the lubricant such as the viscosity-index 
or cold test, or to inhibit corrosion, oxidation 
the like. 

The compounds of the type contemplated by 
this invention, when employed as addition agents 
to mineral oils, are generally such as will pro¬ 
vide a lubricating composition characterized by 
its having a high film strength at least one 
one-half times that of the mineral oil of which 
It is predominantly composed when employed in 
amounts of 20 % or less, based on th^> amount of 
mineral ofl. 

This application is a continuation in part of 
my copending application. Serial No. 737,070, filed 
July 28,1934. 

Other modes of applying the principle of my 
invention may be employed Instead of the one 
explained, change being made as regards 
t eri a ls employed in carrying out the process, pro- 
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vided the Ingredient or ingredients states in show soch an increase in reactivity at tempera- 
any of the following claims or the equivalent of tores below 250* CL 


Kwrh ing yffy»nt or < n pMWmt« be em¬ 

ployed. 

Z therefore particularly point out and db- 5 
tlnctly claim as my Invention: 

L An extreme pressure lubricating composition 
characterised by having a high film strength at 
Vast on e ***** one-half that of ***» mineral 
oil of which it is predominantly composed, com- 10 
prising a major portion of mineral oil and from 
an effective amount to 20 %, baaed on the amount 
of mineral oil, of an organic sulphur compound 
of the type which when included In the lubri¬ 
cant, win not show a substantial increase in re- 15 
activity with Iron at temperatu r es below about 
100* C. but will show such an Increase in reactiv¬ 
ity at tem p er a t ur e s below 250* C. 

2. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 20 
at least one and one-half times that of the min¬ 
eral on of which It is predominantly composed, 
comprising a major portion of mineral oU and 
from an effective amount to 20 %, based on the 
amount of mineral oil, of an organic sulphur 25 
compound of the type which when Included In 
the lubricant, will not show a substantial increase 

in reactivity with Iron at temperatures below 
about 100* C. but will show such an Increase in 
reactivity at temperatures below 220° CL 30 

3. A lubricating composition characterized by 
being predominantly mineral oil and having a 
high film strength at least one and one-half times 
as great as that of such mineral oil in its pure 
state and containing a substantial amount of an 35 
oil soluble organic sulphur compound which will 
react, to a substantial extent, only under condi¬ 
tions Imposed by unit pressures on the order of 
upwards of 10,000 pounds per square Inch with 
metallic bearing surfaces of the type containing 40 
a characterizing amount of a metal of the class 
consisting of Iron and copper. 

4. An extreme pressure lubricating composition 
comprising a major proportion of mineral oil. the 
film strength of which has been substantially In- 45 
creased by ihe addition thereto of an effective 
amount less than 20 %. based on such mineral 
oil, of an organic sulphur compound of the type 
which when included in the lubricant, will not 
show a substantial Increase in reactivity with 50 
iron at temperatures below about 100° C. but win 
show such an increase in reactivity at tempera¬ 
tures below 250* C. 

5. An extreme pressure lubricating composi¬ 

tion comprising a major proportion of mineral 55 
oil, the film strength of which has been substan¬ 
tially increased by the addition thereto of an 
effective amount less than 20 %, based on such 
mineral oil, of an organic sulphur compound of 
the type which does not readily polymerize and qq 
which when included in the lubricant, will not 
show a substantial Increase in reactivity with 
iron at temperatures below about 100* C. but will 
show such an increase in reactivity at tempera¬ 
tures below 250* C. 65 

6 . An extreme pressure lubricating composi¬ 
tion comprising a major proportion of mineral 
oil, the film strength of which has been substan¬ 
tially increased by the addi t ion .thereto of an 
effective amount less than 20 %, based on such 70 
mineral oil, of an organic sulphur compound of 
the type having a molecular weight less than 500 
and which when included in the lubricant, win 
not show a substantial increase in reactivity with 
iron at temperatures below about 100* C. but wfll 76 


7. An extreme pr e ssure composi¬ 

tion comprising a major proportion of mineral 
oil, the film strength of which has bee n substan¬ 
tially increased by the addition thereto of an 
effective amount less than 20 %, based on such 
mineral oil, of an organic sulphur compound of 
the type having a molecular weight less «*•» aoo 
and which when Included In the lubricant, will 
not show a substantial Increase In reactivity with 
iron at temperatures below about 100* CL but will 
show such an increase In reactivity at tempera¬ 
tures below 250* C. 

8 . An extreme pressure lubricating composi¬ 

tion comprising a major proportion of mineral 
oil, the film strength of which has been substan¬ 
tially Increased by the addition thereto of an 
effective amount less than 20 %, based on such 
minera l oil, of an incomplex organic 
compound of the type which when in 

the lubricant, will not show a substantial increase 
in reactivity with iron at tempe ra tures below 
about 100 “ c. but will show such an increase in 
reactivity at te mperatures below 250* C. 

9. An extreme pressure lubricating composi¬ 

tion characterized biy having a high Him strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major portion of mineral oil ***d 
from an effective amount to 20 %, based on the 
amount of mineral oil, of an Bfl&har 

compound of the type which when faming in 
the lubricant, will not show a substantial In¬ 
crease In reactivity with iron at temperatures be¬ 
low about 100* C. btit win show such an increase 
in reactivity at temperatures below 250° a 

10. An extreme pressure lubricating composi¬ 

tion characte r ized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which It Is predominantly composed, 
comprising a major portion of mineral oil ***d 
from an effective amount to 20 %, based on the 
amount of mineral oil, of an aromatic sulphur 
compound of the type which when in 

the lubricant, will not show a substantial increase 
in reactivity with iron at temperatures below 
about 100* C. but will show such an increase in re¬ 
activity at temperatures below 250* C. 

1L An extreme pressure liihrtrftMwg composi¬ 
tion characterized by having a high film gtrpng t>» 
at least one and one-half tim** th«± of the min¬ 
eral oil of which It is predominantly composed, 
comprising a major portion of mineral oil and 
from an effective amount to 20 %, based on the 
amount of mineral oil. of a cyclic organic sul¬ 
phur compound of the type which when in¬ 
cluded in the lubricant, will not show a substan¬ 
tial increase in reactivity with iron at tempera¬ 
tures below about ICO* C. but will show such an 
increase in reactivity at temperatures below 
250* C. 

12. An extreme pressure lubricating composi¬ 
tion characterized by having a high mm strength 
at least one and one-half times that, ©f the min¬ 
eral oil of which It : 1 s predominantly composed, 
comprising a major portion of mineral oil «r>d 
from an effective amount to 20 %, based on the 
amount of mineral oil, of an organic s ulphur 
compound having the formula R—S—R' where 
R is an organic radicle and R' Is of the class 
consisting of hydrogen and organic radicles, ra id 
compound being of the type which when farindid 
in the lubricant, will not show a substantial in¬ 
crease in reactivity with Iron at temperatures 
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below about 100* C. but will show such an In¬ 
crease in reactivity at temperatures below 250* C. 

13. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major portion of mineral oil and 
from an effective amount to 20%. based on the 
amount of mineral oil, of an organic polysulphide 
of the type which when included in the lubricant, 
will not show a substantial increase in reactivity 
with iron at temperatures below about 100* C. 
but will show such an increase in reactivity at 
temperatures below 250° C. 

14. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major portion of mineral oil and 
from an effective amount to 20%, based on the 
amount of mineral oil, of a mercaptan having 
a vapor pressure less than atmospheric at 170° C. 
and of the type which when included in the lubri¬ 
cant, will not show a substantial increase in 
reactivity with iron at temperatures below about 
100* C. but will show such an increase in re¬ 
activity at temperatures below 250* C. 

15. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil and 
from an effective amount to 20%. based on the 
amount of mineral oil, of a sulphone. 

16. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil 
and from an effective amount to 20%, based on 
the amount of mineral oil, of an oxidation prod¬ 
uct of a mercaptan. 

17. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil 
and from an effective amount to 20%, based on 
the amount of mineral oil, of an organic sul¬ 
phur compound of the type which, when in¬ 
cluded in the lubricant, will not react substan¬ 
tially with copper at temperatures below about 
100* C. but will react with copper at temperatures 
below about 250* C. 

18. An improved lubricant composition com¬ 
prising a viscous hydrocarbon oil having in ad- 
njixture therewith a minor proportion of di¬ 
benzyl disulffde, ;said dlsulfiide being present in 
the oil in an ^amount, up to about 10 per cent, 
sufficient to increase the capacity of the oil to 
withstand extremely high unit loading. 

19. An improved lubricant composition com¬ 
prising a viscous hydrocarbon oil having in ad¬ 
mixture therewith a minor proportion of an or¬ 
ganic sulphur compound of the class consisting 
of sulphides and polysulphides, said organic 
sulphur compound being present in the oil in an 
amount up to about 10% sufficient to Increase the 
capacity of the oil to withstand extremely high 
unit loading, said organic sulphur compound be¬ 
ing of the type which when included in the lu¬ 
bricant, will not react substantially with copper 
at temperatures below about 100* C.,but will react 
with copper at temperatures below about 250* C. 

20. An extreme pressure lubricating composi¬ 


tion characterized by having a high film strength 
at least one and one-half times that of the min- 
• era! oil of which it is predominantly co m pose d . 

comprising a major proportion of mineral oil 
5 and from an effective amount to 20%, based on 
the amount of mineral oil, of an alkylated aryl 
organic sulphur compound of the type in which 
at least one alkyl group is attached to an aryl 
nucleus. 

10 21. An extreme pressure lubricating composi¬ 

tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil 
13 and from an effective amount to 20%, based on 
the amount of mineral oil. of an arylated alkyl 
organic sulphur compound of the type in which 
at least one aryl group is attached to an alkyl 
group. 

20 22- A lubricating composition in accordance 

with claim 21 in which the organic sulphur com¬ 
pound is selected from the class consisting of 
sulphides and polysulphides. 

23. An extreme pressure lubricating composl- 
25 tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil 
and from an effective amount to 20%, based on 
30 the amount of mineral oil, of an organic sulphur 
compound of the type R—S—R' where R is an 
organic radicle which contains both an aromatic 
nucleus and an aliphatic group and R' is of the 
class co n sisting of hydrogen and organic radicles. 
35 24. An extreme pressure lubricating composi¬ 

tion characterized by having a high film strength 
at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil and 
40 from an effective amount to 20%, based cm the 
amount of mineral oil. of an organic sulphur 
compound containing an organic radicle charac-, 
terized by the presence therein of both an aro¬ 
matic nucleus and an aliphatic radicle contain-- 
4 :, lng two or more carbon atoms. 

25. An improved lubricant composition com¬ 
prising a viscous hydrocarbon oil having in ad¬ 
mixture therewith a minor proportion of a di¬ 
aryl disulphide, said disulphide being present in 

so the oil in an amount, up to about 10%, sufficient 
to Increase the capacity of the oil to withstand 
extremely high unit loading. 

26. An Improved lubricant composition com¬ 
prising a viscous hydrocarbon oil having in ad- 

65 mixture therewith a minor proportion of a hy¬ 
drocarbon disulphide, said disulphide being pres¬ 
ent in the oil in an amount, up to about 10%, 
sufficient to increase the capacity of the oil to 
withstand extremely high unit loading. 
c0 27. An extreme pressure lubricating compo¬ 
sition characterized by having a high film 
strength at least one and one-half times that of 
the mineral oil of which it is predominantly com¬ 
posed, comprising a major proportion of mineral 
06 oil and from an effective amount to 20%, based 
on the amount of mineral oil. of ethyl-phenyl- 
ethyl mercaptan. 

28. An extreme pressure lubricating composi¬ 
tion characterized by having a high film strength 
70 at least one and one-half times that of the min¬ 
eral oil of which it is predominantly composed, 
comprising a major proportion of mineral oil and 
from an effective amount to 20%, based on the 
amount of mineral oil. of n-butyl sulphone. 
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The present Invention relates to an Improved 
lubricating composition especially for lubrication 
under high pressure which Is encountered In 
automobile transmissions or other similar mech- 
5 anlsms. The invention will be fully understood 
from the following description. 

In recent years more attention has been con¬ 
tinually paid to lubrication of gears, transmis¬ 
sion and other mechanisms operating under 
10 heavy loads. The use of hypold gears has in¬ 
creased the need for compounds carrying In¬ 
creased loads at higher speeds. The ordinary 
compounds used for such service are the so- 
called “leaded” oils which contain lead oleate. 

16 The present Invention deals with a new com¬ 
position for the same general type of service. 
The composition comprises an oil-soluble zinc 
salt or soap used In connection with a material 
rich in sulphur, both of these Ingredients being 
20 Incorporated in a high grade hydrocarbon lu¬ 
bricating oil. As a particularly desirable mod¬ 
ification of the broader Idea Is contemplated a 
mixture of both lead and zinc soaps along with 
the sulphur compound which Is much superior 
26 to other compounds with respect to the load 
bearing capacity at high speeds, and particularly 
with regard to the appearance and condition of 
the gear teeth and other metal parts. 

The zinc salts which are used In the present 
30 composition comprise the usual soaps or salts of 
the high molecular weight organic acids such as 
oleic, stearic, and mixtures of the same such as 
may be obtained from tallow and other natural 
fats. In addition to these commercial fatty 
36 adds may be mentioned certain organic adds 
which are particularly interesting to the petro¬ 
leum refiners in that they are directly obtainable 
from petroleum. Among these are Included the 
oil soluble sulphonlc adds, those obtained by 
40 treating lubricating dls, cracked wax, or other 
such material with sulphuric add, especially with 
concentrated or fuming add. as In the manufac¬ 
ture of petroleum white oils. Certain alkyl sul¬ 
phuric adds may also be used, particularly those 
46 In which the alkyl group contains at least 10 car¬ 
bon atoms, and may be obtained by the sulpha- 
tion of cracked or unsaturated paraffin wax. It 
Is to be understood that these alkyl sulphuric 
adds are mono-alkyl products of which the 
60 alkyl group may be either primary, secondary or 
tertiary. The other hydrogen atom of the add 
Is to be combined with the zinc salt In the usual 
manner. Napthenlc adds are also contemplated 
such as are obtained from Roumanian, Russian 
55 and certain domestic crude oils either in the 


natural or cracked condition. Furthermore, cer¬ 
tain synthetic adds are also contemplated such 
as are obtained by the oxidation of paraffin wax 
at relatively low temperatures with air or other 
oxidizing agents. 5 

The soaps may be made In any desirable man¬ 
ner, for example, by adding metallic oxide di¬ 
rectly to the fatty or other soap add, and rais¬ 
ing the temperature to bring about reaction, or 
In an alternative manner by adding Inorganic 10 - 
salts of the particular metals, for example, zinc 
chloride to soda soaps so as to form the heavy 
metal soap by double decomposition. The soaps 
are added in the present compositions to the ex¬ 
tent of 10 or 20 % so as to furnish from 2 to 5% 16 
of the metal In final composition. If lead soaps 
are to be used in combination with the zinc soaps 
as preferred then they may be used In equi¬ 
molar proportions, or more or less of either the 
one or the other may be used, for example, 3 20 
mols of lead to 1 mol. of zinc or vice versa. The 
mixture of the-two metals ordinarily gives much 
better results than either alone. 

The sulphur compounds that are used in the 
present compositions are of a type of di-soluble 26 
organic sulphur compounds, and may be ob¬ 
tained from certain sulphur rich crudes especial¬ 
ly found In East Texas fields. Corrosive sul¬ 
phur Is preferred to the non-corrosive types and 
the word “corrosive” Is used In a special sense to so 
describe that type of compound. Including free 
sulphur, which Is capable of discoloring a bright 
copper strip when applied according to the meth¬ 
od ordinarily used for testing gasoline and de¬ 
scribed by the American Society for Testing Ma- 35 
terlals. 

The corrosive compounds should be suffldently 
high boiling so as not to be lost by evaporation, 
and pure compounds may be used Instead of the 
naturally occurring sulphur which was referred 40 
to above, for example* high molecular weight 
mercaptansj, polysulphides, preferably trlsulphlde 
or higher, as well as free sulphur Itself, which 
may be added In small amounts. Olefines, for 
example, obtained from cracked wax, or vege- 45 
table, mineral and marine oils may also be sul¬ 
phurized by cooking with free sulphur or sulphur 
chloride and sulphurized terpenes, such as sul¬ 
phurized pine oil may also be employed. The 
amount of the corrosive sulphur In the final com- 50 
position is preferably from about .3 to about 1%, 
and the best results are obtained by having this 
amount of truly corrosive sulphur In addition to 
any amount of non-corrosive sulphur which 
might be present. The amount of truly corrosive 55 
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sulphur can be determined as the difference be- and the pin was scored. Nevertheless it was 


tween total sulphur determinations before and 
after heating with a finely divided metal such as 
copper. 

5 The oils to which the heavy metal soaps are 
added should be well refined mineral lubricating 
oils either heavy distillates or residuals, cylinder 
stocks and the like. They may be obtained from 
various crudes refined by add and clay in the 
10 usual manner or by solvent extraction, hydro¬ 
genation, destructive hydrogenation and s i milar 
processes. It has been found that all of the 
metallic soaps are not readily soluble in all types 
, of mineral oils, especially in the high quality base 
15 oils, that is to say, those which have viscosity in¬ 
dices of 70 or 80 and above. In the low quality 
oils having a viscosity Index below about 50 
any of the various soaps may be used without 
difficulty. In the higher quality oils, however, 
20 special treatment may sometimes be necessary. 
For example, the oil may be given a light oxida¬ 
tion treatment with air which for unknown 
reasons renders it capable of dissolving the vari¬ 
ous soaps. On the other hand, special soluble 
25 soaps can be used and among these the lead and 
grtrm naphthenates and sulphonates are probably 
the most desirable. | 

In describing these metallic compounds it has 
been Indicated that lead and zinc soaps may be 
30 added to the composition. These soaps may be 
pre-formed in each case and separately added 
or a mixed soap may be prepared which may be 
either a mixture of the two soaps or may be a 
double soap In which the lead and zinc mate- 
35 rials are both present in chemical combination. 
Other addition agents may be present without 
detriment, for example thickening agents, oxi¬ 
dation and pour point inhibitors, dyes for color 
or cast, chlorine compounds, esters, alcohol and 
40 the like for Increased oiliness. 

Example I 

In the following tests the same base oil Is used 
and the tests were all conducted in the same 
45 manner on the Almen machine. This machine 
and test method have been described In Nat. Pet. 
News of Nov. 11 , 1932 . The data is as follows: 


markedly superior to the prior samples. Samples 
5 and 6 showed a still greater Improvement. 
These compositions may have been able to carry 
even greater loads but 15,000 was the limit of 5 
the test. Friction was much lower, the curve was 
smooth and without any sudden rises and the 
pin condition was excellently burnished In each 
case with metallic zinc deposited on the rubbing 
surfaces of pin and bushing. The heat develop- 10 
ment was not excessive In either case. 

Examiie II 

To a well refined lubricating oil was added 10% 
of a sulphurized pine oil and 5% each of lead 15 
and zinc naphthenates. The final composition 
showed the following analysis and specification: 

Viscosity @ 100° F-1215 Sec. Saybolt 

Viscosity < 8 > 210° F- 95 Sec. Saybolt 20 

Viscosity Index_ 90 

Zinc_ J5% 

Lead_ 1.5% 

Total sulphur_ &% 

Corrosive sulphur_ .3% 25 

In the Almen test this compound carried the 

full 15,000 #/sq. In. The frictional curve with 

load was smooth throughout with a final fric¬ 
tional value of 3.6 inch pounds. The bearing 
after test was in excellent condition without any 30 
indication of scoring or excessive wear and It had 
a bright zinc coating. 

The present invention is not to be limited by 
any theory of the mechanism by which the soaps 35 
affect the load bearing capacity of the oil nor to 
any particular add constituents of such soaps, 
nor in fact to any particular proportions of soap 
or soaps in the mixture, nor to any particular oil 
or sulphur compounds, but only to the following 49 
claims In which It is desired to claim all novelty 
Inherent in the Invention. 

Idalm: 

1. An Improved lubricating composition com¬ 
prising a viscous petroleum fraction and zinc soap 45 
soluble therein, and a corrosive sulphur com¬ 
pound dissolved In said oil. 
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It Is dear from the table that Samples 1, 2 
and 3 failed badly and apparently did not in¬ 
crease the load carrying capacity of the oil at 
70 all. The final friction was very high, so high 
In fact as to shear the pin. The fourth sample 
was much better; it carried the entire test load 
but the friction curve was not smooth and sud¬ 
denly mounted at a load of 5000 #/sq. in. The 
75 final friction was high, much heat was developed 


2. An Improved lubricating oil comprising a 
viscous petroleum hydrocarbon, zinc soap soluble 
therein, and a corrosive sulphur compound dis¬ 
solved in said oil. 

3. An Improved lubricating oil comprising a 
viscous petroleum fraction and zinc soap soluble 
therein, and prepared from an acid containing 
more than 10 carbon atoms selected from the 
group of fatty adds, unsaturated adds and or- 
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garde Adds derived from petroleum, and a cor¬ 
rosive co m pound of sulphur dissolved In said olL 

4. Composition according to claim 3 in which 
the zinc soap is derived from an add obtained 

5 from petroleum and selected from the class con¬ 
sisting of naphthenic adds, sulphonic adds, 
alkyl sulphuric adds and adds derived from the 
ox idation of paraffin wax. 

5. Composition according to claim 3 in which 
jq a soluble lead soap is present In addition to the 

zinc soap. 

6. Composition of matter according to claim 3 
in which the sulphur is present as a compound 
selected from the group consisting of high boil- 

25 lng mercaptans, polysulphides and olefines, vege¬ 
table, animal and marine oils which have been 
sulphurised. 


7. An Improved lubricating composition com¬ 

prising a viscous petroleum lubricating oil having 
a viscosity index above 70, zinc naphthenate dis¬ 
solved therein, and a corrosive sulphur compound 
dissolved in said olL g 

8. Composition according to claim 7 in which 
lead naphthenate is present in addition to the 
zinc naphthenate. 

9. An improved lubricant comprising-a viscous 
petroleum oil containing soluble zinc soap of an jq 
add selected from the class consisting of naph¬ 
thenic and sulphonic adds in proportion to give 
from about 2 to 5% of zinc in the finished lubri¬ 
cant, and a soluble corrosive sulphur compound. 

10. L u br icant according to claim 9 in which the jg 
mineral oil has a viscosity index above 70. 

ARNOLD J. MORWA7. 
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APPELLANTS* STATEMENT OP 
QUESTIONS PRESENTED 

1. In an action under 4915 R. S. U. S. C. Title 35 Sec. 
63, such as the instant case, which is a trial de povo, did 
the trial Court properly refuse to admit, on the ground 
that it should have been made of record earlier during the 
Patent Office proceedings, evidence profferred to show that 
Appellant Prutton completed his invention prior to the 
effective date of any anticipatory reference? 

2. Does prior art anticipate claims which specifically 
recite ‘ i sulphur in such form that more than 0.01% of 
sulphur, based on the weight of the lubricating composition, 
will react with copper at 250° C and less than (j.001% at 
100° C” when such prior art fails to show sulphtjr in such 
form and amount and fails to suggest any equivalent form 
or amount? 
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In the 

United States Court of 
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Appeal No. 10,704. 

CARL F. PRUTTON AND THE LUBRI-ZOL CORPORATION, 

Appellants, 
v. 

JOHN A. MARZALL, 

Commissioner of Patents, 

Appellee. 

APPELLANTS' BRIEF. 

I. 

JURISDICTIONAL STATEMENT. 

j^In this action, brought under the provisions of Section 
49>T R. S., U. S. C. Title 35, Sec. 63, Plaintiff, Carl F. 
Prutton, as the original applicant, and The Lubrizol Cor¬ 
poration, as assignee of Prutton’s entire right title and 
interest in the said application, by a complaint (2A) filed 
in the U. S. District Court for the District of Columbia, 
sought to have the Court order the Defendant, th^ Com¬ 
missioner of Patents, to issue a patent upon certain claims 
of the application of Prutton, Serial No. 416,743 filed in 
the U. S. Patent Office on October 27, 1941. From a judg¬ 
ment entered March 29, 1950 (17A) dismissing the com¬ 
plaint, Plaintiffs have filed this appeal (17A). 

The original Defendant, Lawrence C. Kingsland, who 
resigned as Commissioner of Patents, was succeeded to that 
office by Defendant John A. Marzall, and by ordei[ of the 
District Court dated December 14, 1949 (11A) the present 
Defendant was substituted for the original Defendant, 
Kingsland. 
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n. 

STATEMENT OF THE CASE. 

1. The Invention. 

In the complaint, a total of sixteen (16) claims were 
set forth, they being all of the claims refused by the Patent 
Office. At the trial, the complaint was dismissed (18A) as 
to claims 1 to 7, 12, 13, 15, 49, 68, 69 and 70, leaving for 
consideration in these proceedings only claims 8, 36, 37, 38, 
48 and 67 which are reproduced below: 

Claim 8: A lubricating composition comprising 
a major amount of a hydrocarbon lubricating oil and 
the combination of (a) a detergent and (b) a sulphur- 
containing inhibitor in such an amount and with the 
sulphur in such form that more than 0.01% of sulphur, 
based on the weight of the lubricating composition, will 
react with copper at 250° C. and less than 0.001% at 
100° C. 

Claim 36: The composition of claim 8 in which 
(a) comprises a stable oil-soluble metal-containing 
organic compound. 

Claim 37: The composition of claim 8 in which 
(a) comprises a stable oil-soluble metal-containing or 
ganic compound containing the—C-X-M radicle, where 
X is an element of the class consisting of oxygen, sul¬ 
phur, and selenium, and M is a metal. 

Claim 38: The composition of claim 8 in which 
(a) comprises a stable oil-soluble metal-containing or¬ 
ganic compound containing the -C-X-M radicle, where 
X is oxygen or sulphur and M is a metal. 

Claim 48: The composition of claim 8 in which 
(a) comprises a stable oil-soluble metal-containing or¬ 
ganic compound containing the Y-X-M radicle, where 
Y is an acid-forming element, X is an element of the 
class consisting of O, S, and Se, and M is a metal. 

Claim 67: A lubricating composition comprising 
a major amount of a hydrocarbon lubricating oil and 
the combination of (a) a detergent and (b) a phos- 
phorus-and-sulphur-containing inhibitor in such an 
amount and with the sulphur in such form that more 
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than 0.01% of sulphur, based on the weight of the 
lubricating composition, will react with copper at 250° 
C. and less than 0.001% at 100° C., and in which the 
inhibitor also contains a metal. 

As clearly pointed out in the specification of the 
Prutton application (81A), the lubricating compositions 
to which the claims in issue are directed, are defined by 
such claims as comprising an oil base to which i;here is 
added 

(a) a detergent, and 

(b) a sulphur compound. 

The sulphur made available by (b) is in such an 
amount and of such form that less than .001% of sulphur, 
based on the total composition, will react with copper at a 
temperature of 100° C. but more than .01% will react with 
copper at 250° C. 

The use of detergents broadly in lubricants is not new 
nor is the use of sulphur or sulphur compounds new. The 
Appellants’ composition is believed to be novel &nd not 
anticipated by the prior art in two respects: 

First, no one prior to the Appellant Prutton ever 
taught the use of a lubricant which contains sulphur 
in the character and amount specified; and 

Second, no one prior to the Appellant Prutlfon ever 
proposed the combined use with such character and 
amount of sulphur, of a material which functions as 
a detergent. 

As clearly explained by Dr. Prutton in his testimony, 
(42A), and as corroborated by the witness Dr. Smith and 
by Dr. Asseff in accordance with a stipulation in the Rec¬ 
ord (71 A), sulphur when present in a lubricant is de¬ 
pendent for its effectiveness as an extreme pressure agent 
or as a corrosion inhibitor, on its being able to relict with 
the metal surfaces with which it is in contact and to form 
thereon a metallic sulphide film. 

We can divide the sulphur compounds which (may be 
used in lubricant additives into three classes: 
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(1) Those which are extremely active, usually de¬ 
scribed in the literature as of the “corrosive” 
type and will be identified by that term herein¬ 
after ; 

(2) Sulphur compounds referred to herein as being of 
“controlled” activity, are relatively less active 
than those of Class (1) and are of the type which 
may be used in amounts such as to provide sulphur 
of the character and amount called for by the 
claims; and 

(3) Compounds referred to herein as “inactive” sul¬ 
phur compounds have so low a degree of activity 
as to be impractical for use in providing either an 
extreme pressure lubricant or a lubricant which 
will protect bearing surfaces from corrosion. 

Sulphur compounds of the “corrosive” type continue 
to react with the bearing surfaces at ordinary conditions 
and are, therefore, generally undesirable. 

Sulphur compounds of the “controlled” activity are 
capable of providing film strength improvement because un¬ 
der the conditions of extreme stress, when such improve¬ 
ment is required, they will be activated sufficiently to react 
with the bearing surfaces to provide the necessary anti¬ 
fluxing film. Under conditions of use, they are sufficiently 
reactive with the metal surfaces to provide thereon a thin 
but tenacious adherent film which functions as a physical 
barrier between the metal surfaces and the corrosive com¬ 
ponents of the oil. 

A detergent which is added to the oil in order to keep 
the working parts being lubricated, free from deleterious 
deposits is dependent for its effectiveness upon being able 
to remove any substances which tend to build up on the 
metal parts in the form of a film. 

The testimony of the witnesses shows that the genesis 
of the present invention lies in the Appellants 1 prior Patent 
No. 2,318,629. By that patent the Patent Office recognized 
that Appellant Prutton was the first ever to propose the 
use in a lubricant of sulphur compounds of “controlled” 
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activity. That patent is here of record as Appellants’ Ex¬ 
hibit 2 (195). In this early patent Dr. Prutton taught the 
art that out of the welter of sulphur compounds and solu¬ 
tions of elemental sulphur available in the storehouse of 
chemicals which could be added to oils, unexpected results 
are secured by selecting those compounds which remain 
relatively inactive until the lubricant containing them is 
heated to a temperature of at least 100° C. but which Income 
quite active at some temperature between 100° 0. and 
250° C. 

The invention of the claims here in issue is an exten¬ 
sion of the teaching of the Appellant’s prior patent. 

A discovery such as the one defined by the claims here 
in issue may occur in a variety of ways. The inventor him¬ 
self, in his testimony (43A, 1. 8) said that the combination 
called for by the claims in issue was made up “as a sort 
of a desperate venture.” Dr. Prutton then continuing in 
his testimony, (43A, last par.) explained that the Results 
secured by the combination of the two components was un¬ 
expected in two ways: 

First, the detergent did not destroy the effective¬ 
ness of the sulphur compound as a corrosion inhibitor 
by removing the barrier film generated by such sul¬ 
phur compound, and 

Second, and even more greatly unexpected, was 
the discovery that by the use of the sulphur compound, 
the normal effect of which is to lay down a film on the 
working parts, when it was used in combination with a 
detergent, the detergency effect on the oil was greatly 
improved. 

This is certainly a result which is directly contrary to 
any which would be normally expected amd it is a result 
which was not taught nor recognized in the art prior to Dr. 
Prwtton’s invention. 

Prior to Dr. Prutton’s invention, covered by the claims 
of his issued patent No. 2,318,629, it was generally recog¬ 
nized in the art that the extreme pressure or high film 
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strength effect of sulphur compounds was associated with 
the reactivity of such compound. In other words, it was 
well recognized as illustrated by the Morway patent No. 
2,109,779 that an extreme pressure lubricant could be 
readily obtained by the use of a corrosive sulphur additive. 
It was, therefore, unexpected that sulphur compounds of 
controlled reactivity could function effectively. The ad¬ 
vantage of the use of such compounds, where they are ef¬ 
fective as extreme pressure agents, is obvious in that it 
avoids the corrosive effect associated with the earlier sul¬ 
phur compounds of the highly reactive type. 

The use of sulphur compounds as corrosive inhibitors 
on the other hand necessitated the selection of such sulphur 
compounds as were relatively less active in order to obtain 
a protective film on the metal surface since corrosive sul¬ 
phur compounds continue to react with the metal surface 
adding to rather than preventing the corrosive action. 
Since it was generally understood that such inhibitors func¬ 
tion by the mechanism of the barrier film, it was also gener¬ 
ally assumed that detergents would destroy the effective¬ 
ness of such corrosion inhibitors since the function of the 
detergents is to keep the metal surfaces clean. It was, 
therefore, again unexpected that sulphur compound of the 
controlled reactivity type, when used in combination with 
a detergent, would be effective to prevent corrosion. It 
was even more surprising that the use of a sulphur com¬ 
pound with a detergent would enhance the effectiveness of 
the detergent. Actually, at the time this discovery was 
made, there was no known scientific theory which could ex¬ 
plain this cooperation. 

When we come to consider the prior art, much may be 
said therein about the use of sulphur compounds and deter¬ 
gents generally but nowhere in any of those patents is there 
found any statement to the effect that the type and amount 
of sulphur which characterizes the lubricants of the Appel¬ 
lants ’ invention has any effect on improving the detergent 
effect of a separate detergent also present in the oil. 
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We cannot stress too strongly the critical factors which 
are used in the claims in defining the sulphur compound 
present in the composition. Attached hereto as Appendix 
A will be found a chart on which the character and amount 
of sulphur, as defined by the claims, has been graphically 
illustrated. It will be remembered that the claims provide 
that the lubricant shall contain sulphur in such form and 
such amount that, based on the total composition, less than 
.001%, will react with copper at 100° C. but more than .01%, 
will react with copper at 250° C. In other words, the 
quantity and character of sulphur present in the lubricant 
must be such as to substantially follow the curved line on 
the chart. 

By having reference to the chart, Appendix A, the 
lower limit of .001% and the upper limit of .01% are shown 
by straight, horizontal lines. In order for a lubricating 
composition to fall within the claims here in issue, the 
character and amount of sulphur contained therein must be 
such that the total amount reactive with copper always lies 
below the lower horizontal line at all temperatures; up to 
100° C. but the amount which will be reactive with copper 
must substantially increase to more than .01% by the time 
the temperature reaches 250° C. 

Shown on that chart is an upper, inclined line which 
is substantially straight and which represents the reactivity 
characteristics of “corrosive” sulphur. As an example of 
lubricants utilizing “corrosive” sulphur, reference may be 
had to the Morway patent, No. 2,109,779 made of 

record in this case for the first time at the trial. On page 
1, column 2 at line 49 of that patent, in defining his finished 
lubricating compositions, the patentee Morway states, 

“The amount of the corrosive sulphur in the final com¬ 
position is preferably from about .3% to about ].% and 
the best results are obtained by having this amount of 
truly corrosive sulphur in addition to any am<punt of 
non-corrosive sulphur which might be present.” 
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It will be noted that at the top of page 2, column 1, Morway 
refers to the fact that corrosiveness of the sulphur can be 
determined by heating it with powdered copper. 

The inclined line on the chart denoting * 1 corrosive’’ 
sulphur has been placed considerably above the curved line 
which denotes the compositions of the claims here in issue. 
Actually, the “corrosive” sulphur line, if it were drawn to 
scale, in accordance with the teachings of Morway, would 
be so high on the chart as to be completely off the page. It 
will be noted that Morway requires that his composition 
contain a minimum of .3% of “corrosive” sulphur or sul¬ 
phur which will react with copper and this presumably at 
the boiling point of water, i.e. 100° C., whereas the inclined 
line denoting “corrosive” sulphur which has been placed 
on the chart for convenience as illustrating Morway’s type 
of corrosive composition, has only .009% of corrosive sul¬ 
phur at 100°. In order for the chart to have been big 
enough to have included thereon a line representing the 
Morway composition and still keep the scale large enough 
to show the critical characteristics of the Appellants’ com¬ 
position, the chart would have had to be ten times as large 
with the upper inclined line at the very top of the chart and 
the orange line representing the Appellants’ composition at 
the very bottom of the chart. 

Extending along the bottom of the chart is a substan¬ 
tially horizontal although slightly inclined line. That line 
denotes the behavior of “inactive” sulphur compounds, 
i.e. the reactivity of such compounds to copper. 

The specification of the Appellants’ patent application 
teaches various ways of producing lubricants in which the 
sulphur activity follows the curved line. That portion of 
the specification beginning on 97A and entitled “The In¬ 
hibitor” contains not only an enumeration of various ways 
in which this type of sulphur compound may be prepared 
and also provides detailed instructions for the type of test 
required to determine whether the lubricant has the proper 
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activity. For example, the specification, from page 97A to 
the top of 103A, lists a number of organic materials which 
may be used as the starting materials which may be treated 
with various agents for the purpose of producing a sulphur 
compound which has such a degree of reactivity that it is 
possible by the use of proper amounts thereof to produce a 
composition which falls on the curved line on the chart. 
Then on page 103A in the first principal paragraph, begin¬ 
ning with about line 23, it is stated that 

“if the original sulphurized material has too high a sul¬ 
phur activity, this may be reduced by treatment with 
sodium mono-sulphide” or conversely “if the sulphur 
activity needs to be increased, by treatment with the 
higher sodium poly-sulphides.” 

This type of treatment was referred to by Dr. jPrutton 
in his testimony, page 48A, etc. At that point in his testi¬ 
mony (and at a similar place in the testimony of Dr , Smith, 
63A), it was explained that when the starting material 
selected is tested and found to have an activity too great at 
100° C., that is, the lower end of the line is above th e lower 
inclined line below 100°, the activity may be rediiced by 
treating such compound with sodium mono-sulphides until 
the lower end of the curve is below the lower inclined line 
all the way up to 100°. In doing this, however, such treat¬ 
ment may have the effect of lowering the entire curve so 
that in bringing the lower end of the curve below ttfe lower 
inclined line up to 100°, the upper end of the curve at 250° 
may on occasion be shifted downwardly so that it lies below 
the upper horizontal line at 250°. That sort of compound 
is not suitable since the compound must have the character¬ 
istics defined by the curved line. As a further aid, however, 
in the selection of the type of sulphur compound to be used 
and the concentrations within which it should be used, in 
order to produce a finished lubricant of the type represented 
by the curved line, Dr. Prutton gave in his applica tion on 
page 115A, table 19, specific directions, which, wtyen fol¬ 
lowed, will produce the desired results. 
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From the testimony of Dr. Prntton, which has been 
fully corroborated by the testimony of Drs. Smith and 
Asseff, this invention is not a mere paper patent but in¬ 
stead has gone into wide commercial use. Dr. Smith, in 
his testimony (62A last half), and based on his previous 
examination of the records of the Appellant owner of this 
invention, stated that his company had sold enough con¬ 
centrates falling within the claims in issue so that when 
such concentrates were used in the recommended percent¬ 
ages a total of over 530,000,000 gallons of finished lubricant 
were products. This shows a commercial acceptance by the 
industry of the teachings of the Appellants’ application. 

In certain of the claims, the Patent Office has objected 
to the claims as indefinite. Dr. Smith was asked on direct 
examination whether he would be able to follow the specifi¬ 
cation and produce a lubricant called for by the claims and 
to explain the procedure which he would follow. His 
answer, which begins at the middle of 63A, is such a clear 
statement that the Court’s attention is especially called to 
that statement since it is a complete answer to the conten- 
ion of indefiniteness of the claims. Dr. Asseff, in his testi¬ 
mony, corroborated this fully in his answer which appears 
beginning at the bottom of 71 A. 

The test called for by the claims and as given in the 
specification, to determine whether the sulphur compound 
to be used is of the right type, is a test which is a common 
tool of the chemist. As such it is similar to a determina¬ 
tion of the degree of hardness of a steel block which may be 
used in a machine or, more basically, the lineal dimension 
used by an architect in specifying the relative proportions 
of a building or parts thereof designed by him. The mere 
fact that the tests require that the material to be placed in 
a test tube or beaker instead of being gauged by a caliper 
or micrometer does not make the test indefinite. Chemical 
compounds which are selected for use must always be sub¬ 
jected to chemical tests. They cannot be measured by any 
other yardstick. 
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2. The Scope of the Claims. 

It is believed well to point out that the claims in issue 
are quite narrow and specific. They do not, as woulcj. be con¬ 
tended by the solicitor for the Appellee, cover broadly the 
combined use in a lubricant of a detergent and an organic 
sulphur compound, but instead, cover only such lubricants 
which contain a detergent and in combination therewith, 
sulphur in such form and in such amount that the total 
lubricant contains more than .01% of sulphur wnich will 
react with copper at 250° C. and less than .001% which will 
react with copper at 100° C. 

It will thus be observed that the definition of the sul¬ 
phur present is both quantitative and qualitative. By hav¬ 
ing reference to the attached chart, Appendix A, this claims 
include only those sulphur compounds and in such an 


lies be- 
for ex¬ 


amount that the lubricant contains sulphur which 
tween points A and B on the chart as represented, 
ample, by the curved line. Any composition whiph falls 
outside of that specific definition is not an infringement of 
these claims and, by the same token, not an anticipation. 

Appellants have produced a commercial composition 
which has been sold in large quantities and which is 
by these specific claims. By this appeal, they are 
protection on this commercial development. 


covered 

seekin 


cr 

t=> 


3. The Grounds of Rejection. 

In Defendant’s Answer (10A), a number of patents 
were listed, and in the amended Answer (11A), this list 
was added to, and at the time of the trial (73A) Defend- 


as, re¬ 


ant’s solicitor introduced three additional patents! 
spectively, Defendant’s Exhibits 2 to 4 inclusive. In the 
preparation of the joint appendix, the solicitor for ilppellee 
indicated that certain of this large list of patents were no 
longer relied upon, so that, of such large list, only the fol¬ 
lowing are now relied upon as prior art anticipatory of the 
claims in issue: 


Salzberg 

12 

2,063,629 

Dec. 

8, 1936 

Morway 

2,109,779 

March 

1, 1938 

Shoemaker 

2,191,996 

Feb. 

27, 1940 

Rutherford 

2,252,984 

Aug. 

19, 1941 

Asseff 

2,261,047 

Oct. 

28, 1941 

Mulit 

2,274,302 

Feb. 

24, 1942 

Wilson 

2,280,419 

April 

21, 1942 

McNab 

2,285,795 

July 

14, 1942. 

There are two other patents of record, 

viz., Prutton 


2,318,629, Plaintiffs’ Exhibit 2, and Miller, 2,161,970, Plain¬ 
tiffs’ Exhibit 3, which, together with patents listed above, 
are all included in the joint Appendix 150-204.^ At the trial, 
the entire Patent Office record of the Prutton application 
was introduced, as Plaintiffs’ Exhibit 1, and the pertinent 
portions thereof are reproduced in the joint Appendix be¬ 
ginning at 78A. 

While the Prutton application was pending in the 
Patent Office on appeal before the Board of Appeals, and 
before the appeal was heard by the Patent Office Board of 
Appeals, there was filed on behalf of Prutton (126A-137A), 
affidavits under then Rule 75 of the Rules of Practice of 
the U. S. Patent Office, wherein it was sought to be shown 
that the invention of the appealed claims was completed 
by Prutton prior to the effective date of most if not all of 
the references. The Patent Office Board of Appeals re¬ 
fused to enter and consider those affidavits on the ground 
that they were filed too late. 

At the opening of the trial of this case in the District 
Court, an effort was made on behalf of the Appellants to 
introduce in evidence by direct testimony and witnesses, 
the subject matter of those affidavits, and the trial court 
refused to admit such evidence (39A). The remainder of 
the trial of the case was restricted, therefore, to the testi¬ 
mony of the Appellant-Applicant Prutton, and two other 
witnesses, and their testimony is concerned principally with 
a short history of the development which led to the filing 
of the Prutton application and an explanation to the trial 
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court of the technical aspects of the invention and the man¬ 
ner in which it is distinguishable over the prior art. 

m. 

STATEMENT OP POINTS. 

The following is an enumeration of the points of error 
in the decision of the District Court upon which this ap¬ 
peal is based, reference being made to the page and line 
numbers of the joint Appendix where such errors occur in 
the decision of the District Court: 

1. The District Court erred in refusing to admit the 
evidence of completion of the invention by Prutlon prior 
to the effective date of the prior art patents (39A, |1. 9). 

2. The trial court erred in holding that “claims 8, 36, 
37, 38, 48 and 67 are fully met by the disclosure^ of each 
of the patents to Asseff, Mulit and McNab” (16A, para. 
12 ). 

3. The trial court erred in holding that “It would not 
require invention, in view of the disclosures of each of 
Rutherford et al., Shoemaker et al. or Salzberg, to replace 
the corrosion inhibitor of Morway or Wilson by a} sulphur 
containing inhibitor of the kind defined in the claims here 
involved” (16A, para. 13). 

4. The trial court erred in holding that claims 8, 36, 
37, 48 and 67 “define no invention in view of the prior art” 
and “are unpatentable in view of the prior art” (16A, 
paras. 14 and 15). 

5. The trial court erred in holding that “Plaintiffs 
are not entitled to a patent containing any of (the) claims 
* * * set forth in the complaint” (16A, para. 1). 
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IV. 

SUMMARY OF ARGUMENT. 

This case really presents two questions, first, the pro¬ 
cedural question arising from the exclusion by the trial 
court of the proffered evidence relating to the Appellants’ 
completion of the invention prior to the effective date of 
the principal prior art references, and, second, the question 
as to whether the prior art, even if not sworn back of, 
teaches the invention of the appealed claims. 

On the first question, it is contended on behalf of Ap¬ 
pellants that the only time when additional testimony may 
be excluded in the proceedings under R. S. 4915, is when 
such testimony was deliberately •withheld during the Pat¬ 
ent Office proceedings under conditions which clearly show 
suppression of the evidence and bad faith on the part of 
the parties suppressing such evidence. 

As to the second question, it is contended on behalf 
of Appellants that the claims in issue are specific to a lubri¬ 
cant containing a specific kind of sulphur in a specific 
amount and that none of the prior art shows any lubricant 
containing sulphur in such kind and particularly in the 
amount called for by the claims. 

V. 

ARGUMENT. 

In taking up for consideration the several points of 
error on which this appeal rests, we wish to point out first, 
that while it is contended that it -was reversible error on 
the part of the trial court to exclude the proffered evidence 
relating to the Appellants’ early completion of the inven¬ 
tion in issue, nevertheless none of the prior art of record 
is actually anticipatory of such invention. In order, how¬ 
ever, for the record to have been complete, it is submitted 
that the trial court was in error in excluding the proffered 
testimony. 
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1. The First Point of Error— 

The trial court erred in excluding the proffered testi¬ 
mony relating to the completion by Appellants of the 
invention prior to the effective date of the principal 
prior art. 

There is no question as to what was to constitute the 
subject matter of the proffered testimony. It was stated 
clearly by counsel for Plaintiffs (33A, last para.) that such 
testimony was to be “substantially identical with that 
which is contained in the affidavits which you will find in 
the file of Exhibit 1.” The affidavits in question are repro¬ 
duced in their entirety with their attached Exhibits in the 
joint Appendix (126A-137A). Upon the filing of those 
affidavits which were filed concurrently with Appellants 7 
brief before the Board of Appeals, and before the Board 
of Appeals had acted on the case, the Primary Examiner 
in his “Reply to Brief under Rule 137’’ (137A), refused 
to admit the affidavits on the ground that they were not 
seasonably filed and not accompanied by a duly verified 
showing why they were not earlier presented. In response 
to that action by the Patent Office, there was filed a “Peti¬ 
tion for Consideration * * *” of such affidavits (139A) and 
that petition was accompanied by an affidavit of counsel for 
Appellants in which the reasons were set forth why the 
affidavits were not filed earlier. Without going into detail 
as to the reasons thus advanced and the holding thereon 
by the Patent Office tribunals, it is believed sufficient to 
state that this evidence was offered to the Patent Office 
for its consideration prior to the time when the case was 
considered on its merits by the Board of Appeals. The evi¬ 
dence was offered prior to the time the Board of Appeals 
took any action -whatsoever on the case and, therefore, while 
the Primary Examiner still had jurisdiction of the appli¬ 
cation as evidenced by the fact that it was the Primary 
Examiner who first acted on the question of the admissi- 
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bility of the affidavits, and not the Board of Appeals. 
There has been no such withholding of this evidence as to 
preclude its subsequent admission in a proceedings under 
4915. The solicitor for Appellees at the time of the trial, 
cited no cases, however, in his statement opposing the ad¬ 
mission of such evidence (33A, 1. 18) maintained that the 
evidence “was deliberately withheld from the Patent Of¬ 
fice.” In this statement, the solicitor for the Appellees 
recognized that the old case of Barrett v. Koppers Co., 22 
F. (2d) 395 (CCA 3) has long since been overruled, as for 
example, in all of the cases cited in the footnotes 27, 28 and 
29 in the decision of this Court in the case of Knutson v. 
Gallsworthy, 164 F. (2d) 495, 82 Appeals D. C. 304, where¬ 
in this Court said: 

“It follows that if the evidence would assist the court, 
and if no bad faith on the part of the profferer is in¬ 
volved, such as deliberate withholding for some 
tactical reason the court could receive the evidence; 
in fact, as we have already pointed out, the situation 
might be such as to require the court to seek such 
evidence.” 

R. S. 4915 provides that in proceedings under that section 
the Patent Office records may be brought in “without preju¬ 
dice, however, to the right of the parties to take further tes¬ 
timony.” According to the contention of the Appellee, the 
only additional testimony permitted in a proceedings of 
this type is testimony which has become available since 
the conclusion of the Patent Office proceedings. To place 
such an interpretation on the explicit language of the stat¬ 
ute would have the effect of completely rewriting the stat¬ 
ute and changing entirely its intended purpose which was 
to be a trial de novo and not a review of the Patent Office 
proceedings. The only justification whatsoever for the 
exclusion of any testimony in a proceedings of this kind is 
as pointed out by this Court in the Knutson v. Gallsworthy 
case, the one offering such evidence has deliberately with- 
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held it from consideration by the Patent Office in order to 
be in a better position at that moment with such testimony 
not in the record, than with it in the record. How can this 
possibly be contended to be the situation in the present 
case? Moreover, the proffered evidence was offered to the 
Patent Office, and at a time before the Patent Office Board 
of Appeals had even given any consideration whatsoever 
to the case. 

It is contended that the proffered evidence in the pres¬ 
ent case should have been admitted by the trial court even 
if the Appellants had never offered it to the Patent . Office 
for consideration. The failure to have offered ^uch evi¬ 
dence to the Patent Office could not possibly, in hny way, 
have placed the Appellants in a better position ths.n if such 
evidence were in the record. To exclude from proceed¬ 
ings under R. S. 4915 evidence of this character would ad¬ 
mit to a complete rewriting of the statute which was in¬ 
tended to afford an applicant the right to a complete and 
full consideration of all facts having a bearing on his case, 
and the act specifically states that when the Patent Office 
records are admitted, this shall be without prejudice to the 
right to take additional testimony. 

The law provides two avenues of procedure for an ap¬ 
plicant whose application has been refused by the Com¬ 
missioner of Patents. One of these is to the Court of 
Customs and Patent Appeals. That avenue is one of pure 
review of the Patent Office records. If any newlV discov¬ 
ered evidence were found, equity would certainly permit 
consideration of such evidence in a procedure culminating 
in a review by the Court of Customs and Patent Appeals. 
Yet this is the type of appeal proceedings to which the 
solicitor for the Appellees vrould restrict these proceedings 
under R. S. 4915. 

The proceedings under R. S. 4915 are alternative to 
the proceedings culminating in the Court of Customs and 
Patent Appeals and are intended to be different and are in- 
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tended to provide the applicant an opportunity to bring in 
additional testimony. 

Under the circumstances, therefore, it is submitted 
that the trial court was clearly in error in excluding the 
proffered testimony. 

2. The Second Point of Error— 

The trial court erred in holding that “claims 8, 36, 37 

38, 48 and 67 are fully met by the disclosures of each 

of the patents to Asseff, Mulit and McNab.” 

This holding is to the effect that each of these patents 
standing alone is an anticipation of the invention defined 
by the claims. 

Before going on to consider the disclosure of each of 
these three patents, we should point out again that the in¬ 
vention here claimed is not broadly the combination of a 
detergent and an inhibitor in a lubricant, but instead, a 
lubricant which contains a detergent and a specifically de¬ 
fined amount of sulphur which is reactive to a specifically 
defined degree. 

(a) Asseff Patent No. 2,261,047. 

(Joint Appendix 171.) 

This patent is based on an application filed July 28, 
1941 which is just a few months prior to October 27, 1941 
when the application on appeal was filed, and it is of 
course considerably later than the filing date of the Prut- 
ton application which was filed on March 4,1948 and which 
has matured into patent No. 2,318,629 (195) which, as testi¬ 
fied to by the witnesses Prutton and Smith is a proven date 
of the beginning of the research program which ultimately 
resulted in the filing of the present application. 

The inventor Asseff in patent No. 2,261,047 is the same 
Asseff who was a witness at the trial of the present case 
and who, during the prosecution in the Patent Office of the 
present application, made an affidavit (127A) to the effect 
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that Prutton was the first inventor of the subject matter 
of the appealed claims. 

This shows conclusively that the trial court should 
have admitted this additional testimony in order that there 
might be a full and proper determination of all of the issues 
involved. 

As a matter of fact, however, this Asseff patent does 
not teach the invention of the claims on appeal. It must be 
remembered that, as testified to by both Dr. Prutton and 
Dr. Smith, as pointed out previously in our consideration 
of the invention, that an organic sulphur compound such as 
the dithiophosphates of the Asseff patent, does not in¬ 
herently have the sulphur present in such form as to in¬ 
sure that their use will result in a lubricant having sulphur 
present with the type of activity called for by the claims, 
much less present in the amount specifically called for by 
the claims with the stated activity. This comparison shows 
clearly that the claims on appeal are really narrow claims. 
Their scope is hedged in by two primary factors, as graphi¬ 
cally represented by the chart, Appendix A. In the first 
place, the sulphur present must have a very specifiic type of 
activity toward copper, and in the second place, it must be 
present in a specifically defined amount. Neither of those 
limitations are taught in the specification of the Asseff pat¬ 
ent and, as testified to by Dr. Prutton and corroborated by 
Dr. Smith, the compounds of the Asseff patent as produced 
and without special treatment, will not possess the stated 
activity. 

(b) Mulit Patent No. 2,274,302. 

(Joint Appendix 177.) 

We are utterly at a loss to understand how this patent 
can possibly be interpreted as anticipatory of the invention 
of the claims on appeal. Mulit is concerned with a lubricant 
which contains two components. His invention is clearly 
stated on page 1 of the patent, first column, beginning with 
line 48. He there says that 
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“It has been discovered that salts of substituted acids 
of phosphorus, containing an organic substituent in 
combination with metal alcoholates impart to hydro¬ 
carbon lubricating oils a number of highly desirable 
properties. * * *” 

Now, these chemical terms used in the broad definition 
would normally be interpreted to include only the oxy com¬ 
pounds since, if the sulphur containing compounds were 
intended to be included, the compounds would be referred 
to as thio. Mulit does, however, in his specification, 
make two very incidental references to the possible pres¬ 
ence of sulphur. The first of these is in defining the alco¬ 
hols from which the alcoholates may be produced, page 2 
of the patent, column 1, beginning with line 55, he refers 
to several examples of thio alcohols such as the mercaptans. 
Then, on the same page, in the second column, last line on 
the page, he states that the substituted acids of phosphorus 
may be those which contain either oxygen or sulphur, al¬ 
though he gives not a specific example of any of such sul¬ 
phur and phosphorus containing compounds. This Mulit 
patent is, therefore, even more remote than the Asseff pat¬ 
ent and fails as an anticipation for the reasons given in 
connection with the Asseff patent. 

(c) McNab Patent No. 2,289,795. 

(Joint Appendix 190.) 

This patent was apparently relied upon because on 
page 3 thereof, second column at line 70, it specifies that 
one of the components of the compounded lubricant may be 
calcium dioctyl di-thio-phosphate. The other component 
of the lubricant is another metal salt, since it will be ob¬ 
served that Mulit’s invention was the combined use in 
lubricants of two different metal salts. That material is 
somewhat similar to the materials which are disclosed in 
the Asseff patent in that it is a dithiophosphate. It so 
happens, however, that this specific material as disclosed 
by McNab is not oil soluble, a fact which we were not pre- 
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pared to show conclusively, but evidence since the McNab 
patent was made of record, only at the time of tjhe trial. 
We did not object to the inclusion of the McNab patent, 
however, because it is no better an anticipation than is the 
Asseff patent. In fact, it is even more remote, ^ince the 
dithiophosphates in the Asseff patent are of the ty^e which 
are oil soluble and do not require a solubilizing agent. 

Thus again, the McNab patent is not anticipatory for 
the reasons given above in connection with the Asseff pat¬ 
ent. 

3. The Third Point of Error— 

The trial court erred in holding that “it would not re¬ 
quire invention, in view of the disclosures of each of 
Rutherford et al., Shoemaker et al. or Salzberg, to re¬ 
place the corrosion inhibitor of Morway or Wilson by 
a sulphur containing inhibitor of the kind defined in 
the c laims here involved.” 

In this holding, the trial court concluded that while 
neither Rutherford, Shoemaker or Salzberg we^e alone 
anticipatory, nevertheless, their teaching, when combined 
with the teachings of Morway or Wilson would sped out an 
anticipation. This can be the only interpretation of the 
court’s statement to the effect that it would not amount to 
invention to substitute the sulphur compounds of the Ruther¬ 
ford, Shoemaker and Salzberg patents for the “corrosion 
inhibitor” of Morway or Wilson. 

(a) Rutherford Patent No. 2,252,984. 

(Joint Appendix 165.) 

In connection with the Rutherford teaching, we should 
like to direct the attention of the Court to the statement 
found on page 1 of that patent (165) in column 2, begin¬ 
ning with line 13 and which reads as follows: 

“The disclosures in the prior art relative to such stabil¬ 
izers therefore cannot serve as a guide for ope seek- 
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ing stabilizing agents or oxidation inhibitors effective 
at higher temperature levels. The phenomena involved 
are catalytic in nature, are highly empirical and re¬ 
quire extensive experimentation to determine the ac¬ 
tion of a given type of addition agent/ * 

In the face of the foregoing statement made by Rutherford 
himself, the trial court would now hold, however, that it 
was obvious to combine Rutherford’s material with addi¬ 
tion agents disclosed in other patents, or more accurately, 
to substitute Rutherford’s material for a component of a 
multi-component mixture of another patent. What was 
said by Rutherford himself at the time he filed his appli¬ 
cation is believed to speak louder than any argument we 
might advance. 

(b) Shoemaker Patent No. 2,191,996. 

(Joint Appendix 162.) 

This patent is concerned with the use of a corrosion 
inhibitor and for this purpose Shoemaker proposes a 
certain type of phosphorus compound. These phosphorus 
compounds may contain sulphur. There is not a single 
reference in this patent to a detergent as such. Solicitor 
for the Appellee has indicated that he would rely on the 
statement which occurs at about line 58, column 1, page 2 
of the patent where it is stated that when a phosphorus 
compound is used, which is not oil soluble, it may be sus¬ 
pended in the lubricant by a small amount of a peptizing 
agent such as aluminum naphthanate, aluminum stearate, 
etc. Here there is no recommendation of these materials 
functioning as a detergent and their only suggested use is 
in cases where the phosphorus compound is not oil soluble. 
Even if certain of Shoemaker’s inhibitors contained the 
right degree of sulphur activity and then if that compound 
were used in the right concentration in order to provide 
in the finished oil the right amount of sulphur of the right 
degree of activity, it would indeed be entirely happenstance 
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if with that particular material the aluminum napthanate 
were used as a peptizing agent. This would clearly be 
such an accidental occurrence as not to amount to an 
anticipation. It is contended, however, that Shoemaker 
does not teach either of the principal factors of the com¬ 
positions of the claims in issue namely the right kind of 
sulphur in the right amounts and in combination with a 
detergent. 

Moreover, Appellant is concerned only with the use 
of an “oil-soluble’’ sulphur compound. See the sfpecifica- 
tion of his application (99A, third paragraph). "When one 
uses an oil-soluble sulphur compound there is no need to 
use a peptizing agent. Accordingly, one would never, 
when following the teaching of Shoemaker, produce a com¬ 
position called for by the claims in issue. It is only when 
using Shoemaker’s sulphur compounds which are different 
from those used by Appellant, that a peptizing would be 
needed and used. 

This Shoemaker patent is generally like the Ruther¬ 
ford patent in that it relates broadly to the use in lubricants 
of thiophosphites. However, Rutherford told us that the 
action of these materials is catalytic in nature, their effect 
cannot be predicted. Yet, the trial court would hold that 
it was obvious to use these thiophosphites of Shoemaker 
in place of one of the components of the multi-component 
compositions of Morway or Wilson. That holding can be 
explained only as being based on knowledge after i;he fact, 
and knowledge which was imputed to the trial court by 
Appellants’ teaching in the application here on appeal. 

(c) Salzberg Patent No. 2,063,629. 

(Joint Appendix 150.) 

This patent in the first principal paragraph of its 
specification states that it “relates to new esters of the thio- 
acids of phosphorus. * * *” In other words, the compounds 
disclosed in this patent had never been made before. On 
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page 2, last column, beginning with about line 66, the pat¬ 
entee states that these new compounds will be found to be 
useful in lubricants. Not a single iota of data as to per¬ 
formance in lubricants is given. The patentee makes no 
statement at all as to the percentages within which the 
compounds are to be employed. He doesn’t say whether 
they are to be used in their pure state or whether admixed 
with lubricating oil. Of greater importance, however, is 
the fact that of the large variety of compounds disclosed 
by this patent, the specification contains no indication 
whatever as to the degree of sulphur reactivity of any of 
such compounds. This patent is an illustration of what we 
mean when we say that the chemical storehouse is full of 
a welter of sulphur compounds which are the starting mate¬ 
rials to be used in producing a lubricant in accordance with 
the Appellants’ invention. 

The Patent Office has already allowed to the Appellant 
his prior patent No. 2,318,269 on the use of sulphur com¬ 
pounds broadly of the type which may be employed in the 
right amounts in the compositions of the present claims. 
The Salzberg patent is not an anticipation of any of the 
claims of the Appellant’s issued parent patent and much 
less so is it an anticipation of the present claims which call 
additionally for the presence in the composition of a deter¬ 
gent, no mention whatsoever of which can be found in the 
Salzberg patent. 

In consideration whether it would amount to invention 
to substitute any of these compounds invented by Salzberg 
for one of the components of the Wilson or Morway com¬ 
positions, it should be noted that the Salzberg patent was 
issued December 8,1936 and the Wilson patent was not ap¬ 
plied for until four years later. If what the trial court 
held is true, then why did not Wilson mention Salzberg’s 
materials as useful in Wilson’s combination? 

An important factor to be kept in mind is that neither 
Wilson nor Morway used generic terminology in defining 
any very large class of sulphur or sulphur compounds which 
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might be used in their compounded lubricants, {instead, 
they are each concerned with a very specific type of sul¬ 
phur. 

If Morway and Wilson had stated that any previously 
known type of sulphur or sulphur compound was useful 
in their compositions, then there might he some justification 
for the trial court’s holding that it would not amount to 
invention to select the Salzberg material and use it in the 
Morway or Wilson combination. 

As a matter of fact, however, with the Salzberg patent 
available, the definition of the sulphur material employed 
by Wilson excludes the Salzberg product. Therefore, it is 
not seen how it could be said that the Salzberg patent 
material could be substituted in the Wilson composition, 
without the exercise of invention. 

(d) Morway Patent No. 2,109,779. 

(Joint Appendix 154.) 

zos 

This patent contains a simple, clear and unam¬ 


biguous statement to the effect that Morway was producing 
a lubricant containing in addition to the oil base broadly, 
a zinc soap having combined therewith a minor amount of 
“a corrosive sulphur compound.” We are utterly at a loss 
to understand how the trial court could have concluded 
that it was obvious to substitute for the “corrosive” sul¬ 
phur of the Morway composition, the sulphur of tJhe type 
and amount called for by the claims on appeal. Nothing 
seems clearer than the fact that the Morway teaching leads 
directly away from the invention of the appealed claims. 
Morway said that his composition would work only if it 
contained a very substantial amount of corrosive $ulphur. 
However to follow the reasoning of the trial court, one 
would need to exclude all of such corrosive sulphur and use 
in place thereof, a type of sulphur compound wh^ch was 
exactly opposite in its characteristics to that proposed by 
Morway. 

As pointed out above, it is believed that thb chart, 
Appendix A, clearly shows why Morway is not an anticipa- 
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tion. It must be kept in mind in interpreting the chart, that 
the corrosive sulphur line, if drawn to scale, would be ten 
times higher on the chart, than actually shown, if it were 
to depict the concentration of sulphur suggested by Mor- 
vray. Thus, Morway’s teaching is to use a large amount of 
a very corrosive material, whereas Appellants’ teaching is 
to use a small amount of a material of a specific type of 
activity. 

If one were to substitute in the Morway composition, 
any of the sulphur compounds of Rutherford, Shoemaker 
or Salzberg, he would select for such use only compounds 
which are corrosive and accordingly, in following Morway’s 
teachings in this respect, there would never be produced a 
composition like that called for by the claims on appeal. 

(e) Wilson Patent No. 2,280,419. 

(Joint Appendix 182.) 

The trial court has not held that the Wilson patent is 
anticipatory of the claims. Such fact was entirely too ob¬ 
vious so that no error could possibly have been made on that 
point. What the trial court held was that it would not 
amount to invention to substitute for the sulphur com¬ 
ponent of the Wilson composition, any one of the types of 
compounds disclosed by Rutherford, Shoemaker or Salz¬ 
berg, and that if such substitution were made, one would 
inherently produce the composition called for by the claims. 
That holding is clearly erroneous for two outstanding rea¬ 
sons. In the first place, the trial court has not held that 
Rutherford, Shoemaker or Salzberg disclose sulphur com¬ 
pounds which have the characteristics of the sulphur com¬ 
pounds proposed for use by Appellant so that if used in the 
right amount, an anticipatory composition would be pro¬ 
duced. The only patents which the trial court held dis¬ 
closed compositions containing sulphur like that used by 
Appellant are the Asseff, Mulit and McNab patents. The 
trial court did not hold that Asseff, Mulit and McNab con- 
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tained a teaching which would suggest that their type of 
sulphur might have universal utility and thus be capable of 
substitution for the sulphur of the Morway and Wilson pat¬ 
ents. The trial court, instead, very curiously h0ld (16A, 
para. 13) that it would not require invention in view of 
Rutherford, Shoemaker or Salzberg, to replace tie corro¬ 
sion inhibitor of Morway or Wilson by a sulphur contain¬ 
ing inhibitor of the type called for by the claims ofr appeal. 
The reasoning followed by the trial court in arriving at 
that very curious conclusion is not explained. We must, 
therefore, look to the patents themselves as a clue of what 
the court had in mind. 

As previously indicated, it is believed that the only 
proper basis on which the trial court could hav<£ arrived 
at the conclusion just stated is if Wilson, for example, in 
defining his multi-component composition, had used a defi¬ 
nition for the sulphur component thereof, which would be 
broad enough to include either the applicant’s type of sul¬ 
phur, or a type of sulphur disclosed in the prior art pat¬ 
ent, for use alone, and which sulphur compound satisfied 
the requirements of the claims on appeal. The Wilson 
patent satisfies neither of these requirements. It is con¬ 
cerned with the use of a very specific combination of com¬ 
ponents, neither one of which includes within its scope, the 
sulphur constituent of Rutherford, Shoemaker or Salzberg, 
and certainly does not include the type of sulphur con¬ 
stituent of the appealed claims. 

All of this argument does not rest on what is believed 
to be the principal distinction between the appealed claims 
and the prior art, namely, the use of a specific amount of 
sulphur of a very specifically defined activity, and even if 
all of the previously given arguments were of no avail, the 
Wilson patent would still not be an anticipation, for the 
reason that it makes no mention whatsoever of either of the 
two critical limitations on which the appealed claims de¬ 
pend for their patentable life. 
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4. The Fourth and Fifth Points of Error— 

The trial court erred in holding that the claims do not 
define invention over the prior art; they are unpatent¬ 
able in view of the prior art; and that the Plaintiffs are 
not entitled to a patent containing the claims. 

These points are grouped together because it is be¬ 
lieved that having clearly shown that the prior art is not 
anticipatory, there is no other reason why the claims are un¬ 
patentable or that Appellant is not entitled to a patent 
containing them. In summary, with respect to the prior 
art, it might be well to refer briefly to a few outstanding 
cases which have been followed as guideposts in deter¬ 
mining the anticipatory effect of the prior art. One such 
outstanding case is Bechet v. Coe, 69 App. D. C. 53, 98 F. 
(2d) 332 (1937). 

This Court in the case of In re EK, 57 App. D. C. 203, 
19 F. (2d) 677 (1927), while considering the anticipatory 
effect of a foreign patent made the following observation 
which is applicable to the anticipatory effect of domestic 
patents as well. The court said, 

“A patent is to be measured as anticipatory, not by 
what might have been made out of it but by what is 
clearly and definitely expressed in it.” 

The Circuit Court of Appeals for the Third Circuit in 
the case of Shelly Oil Co. v. Universal Oil Products Co., 
31 F. (2d) 247 (CCA 3rd 1929), said, 

“A patent relied upon as an anticipation must it¬ 
self speak. Its specification must give in substance 
the same knowledge and the same directions as the 
specification of the patent in suit. Otto v. Linford, 
46 L. T. (N. S.) 35, 44. It is not enough to prove that 
a method or apparatus described in an earlier specifica¬ 
tion can be made to produce this or that result. Flour 
Oxidizing Co. v. Carr & Co., 35 R. P. C. 457. A sin¬ 
gularly sensible test of the rule of anticipation is given 
in British Thomson-Houston Co. v. Metropolitan 
Vickers Electrical Co., 45 R. P. C. 22, by asking the 
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question—‘Would a man who was grappling with the 
problem solved by the patent attacked, and having no 
knowledge of that patent, if he had the alleged anticipa¬ 
tion in his hand, have said: ‘That gives me what I 
wish?’ The Pope Alliance Corporation v. The Spanish 
River Pulp & Paper Mills, Ltd. (Privy Council Ap¬ 
peals No. 33 of 1928) \” 

There is always the tendency to interpret prior art ref¬ 
erences in the light of the knowledge derived from the one 
whose invention or patent thereon is under consideration. 
On that point Judge Buffington of the Circuit Cour: of Ap¬ 
peals for the Third Circuit in the case of Hartford-Empire 
Co. v. Hazel-Atlas Glass Co., 59 F. (2d) 399, 413, said, 

“And where an art, eager for relief, found in these 
moribund patents nothing to meet that suggested solu¬ 
tion, it is safer to rely evidentially on the then judg¬ 
ment, attitude, and conduct of the glass trade rather 
than on the post litem testimony of experts, the con¬ 
tentions of infringers, and the theoretical construc¬ 
tion that often tempts courts to create out of lifeless 
patents an imaginary machine on paper which a work¬ 
ing art could not do in steel.” | 

Along the same line and with even greater clarity 
Judge Learned Hand in the case of United Chromium Inc. 
v. International Silver Co., 60 F. (2d) 913 (CCA 2nd 1932), 
said, 

“We cannot safely say of retrospect that that wass simple 
which skilled and ingenious experimenters did not 
contrive.” 

The record shows that the invention with which we are 
concerned is one which has had meritorious commercial 
success. Dr. Smith testified that his company supplied to 
the oil industry, concentrates of the critical chemicals in 
an amount sufficient to treat a total of nearly 530,000,000 
gallons of finished lubricating oil (63A). We are not con¬ 
cerned with a paper patent. We are not concerned, with a 
guess which “might work.” We are concerned with a 
product which has been recognized by the industry. Each 
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one of the 530,000,000 gallons of oil produced under this 
invention is a product which was produced by an industry 
which is critical and always seeking for the best available 
materials. The industry in producing this quantity of oil, 
used not the suggestions of these prior art workers, but in¬ 
stead, the substance of the “last step” taken by the Appel¬ 
lant. 


VL 

SUMMARY. 

1. The claimed invention of Prutton is the specific dis¬ 
covery that a superior lubricant is produced when one com¬ 
bines in an oil a detergent with sulphur in the specific 
amount of the specific type called for by the claims. 

2. The claims specifically define this invention. 

3. Prutton was the first to make this invention. 

4. The trial court was in error when it excluded the 
proffered evidence of prior inventorship. 

5. Nothing in the prior art pointed toward Prutton’s 
specific composition. 

6. The patents which the trial court considered most 
closely anticipatory of the combination, i.e., Morway and 
Wilson, would lead one away from Prutton’s solution to the 
problem. 
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VII. 

RELIEF. 

For the reasons hereinbefore stated, the judgment of 
the District Court should be reversed and it should be de¬ 
creed that Plaintiff Prutton is entitled to receive a patent on 
the claims in issue or alternatively if any patent of record 
should be held anticipatory, then this case should be re¬ 
manded for retrial to permit the introduction of evidence on 
priority of inventorship. 

Respectfully submitted, 

Oscar C. Limbach, 

Leader Bldg., 

Cleveland, Ohio, 

Attorney for Plaintiffs-Appellants. 

Almon S. Nelson, 

604 Warner Bldg., 

Washington, D. C., 

Of Counsel. 


Appendix A : Chart—attached. 



% SULPHUR,BASED ON TOTAL LUBRICANT, 
WHICH WILL REACT WITH COPPER. 



TEMPERATURE IN DEGREES CENTIGRADE 

note: the "corrosive sulphur" line is NOT DRAWNTO scale. 
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QUESTIONS PRESENTED 


Appellee agrees that as to question (1) that question 
is correctly stated; but appellee disagrees as to ques¬ 
tion (2). 

With respect to question (2), appellee states that the 
question is whether compounds disclosed in the prior 
art identical with compounds disclosed in the patent 
application upon which the appealed claims are based 
inherently possess the specific property or character¬ 
istic—namely, the sulfur reactivity defined in the 
claims; and whether, even assuming that the prior art 
compounds do not possess this property, invention has 
been shown, where no evidence was presented as to 
improvement or superiority over the prior art. 
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INDEX 


Page 

Introduction . 1 

Appellants’ Application . 2 

The Claims . 3 

The Prior Art. 4-6 

Summary of Proceedings Below. 6 

Summary of Argument. 9 

The Argument . 10 

Non-Admissibility of Preferred Evidence. 10 

Non-Patentability Over Prior Art. 18 

Conclusion. 27 

Authorities Cited: 

Asseff et al. v. Kingsland, 85 U. S. App. D. C. 367; 178 F. 2d 

710 . 26 

Barrett Co. et al. v. Koppers Co. et al., 22 F. 2d 395. 11 

Boucher Inventions v. Sola Electric Co., 76 U. S. App. D. C. 

160; 131 F. 2d 225, cert, denied 318 V. S. 770. 11 

Globe-Union Inc. et al. v. Chicago Telephone Supply Co. et al., 

103 F. 2d 722, 724 . 12 

Knutson v. Gallsworthy, 82 U. S. App. D. C. 304; 164 F. 2d 

497 . 12 

Minnesota Mining & Mfg. Co. v. Coe, 69 App. D. C. 217; 99 F. 

2d 986 . 26 

Morrison v. Coe, 74 App. D. C. 335; 122 F. 2d 793. 22 

Potts et al. v. Coe, 78 U. S. App. D. C. 297; 140 F. 2d 470.... 26 

Schilling et al v. Schweitzer-Cummins Co., 79 U. S. App. D. C. 

20; 142 F. 2d 82. 12 


(in) 





















Untteb States Court of Appeals 

DISTRICT OF COLUMBIA CIRCUIT 


Appeal No. 10,704 


Carl F. Prutton and The Lubri-Zol Corporation, 

APPELLANTS, 

V. 

John A. Marzall, Commissioner of Patents, appellee 


APPEAL FROM THE JUDGMENT OF THE UNI 
DISTRICT COURT FOR THE DISTRICT 0 
CIRCUIT 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


appellants’ 
of Patents, 


This is an appeal from the judgment (17)* of the 
United States District Court for the District of Co¬ 
lumbia, dated March 29, 1950, dismissing 
complaint (2-8) against the Commissioner 
in an action under Section 4915 of the Revised Statutes 
(35 USC 63), Civil Action No. 3968-’47, ih which ap¬ 
pellants sought to have the District Court isf 
authorizing the Commissioner to grant a 


TED STATES 
COLUMBIA 


* The numbers in parentheses refer to pages of the 


sue an order 
patent con¬ 


joint appendix. 


(1) 





2 


taining certain claims (3-6) of the Prutton patent appli¬ 
cation, Serial No. 416,753, filed October 27, 1941, on 
an alleged invention in a “Lubricant.” The complaint 
was dismissed in that the claims failed to define inven¬ 
tion over certain prior patents. 

APPELLANTS* APPLICATION 

I 

» 

i The specification of the application at bar (78) de¬ 
scribes the alleged invention as one relating to a com¬ 
pounded lubricating composition comprising a mineral 
lubricating oil base and a combination of addition 
agents, one, a detergent, and the other, a corrosion in¬ 
hibitor. Detergents are defined as those materials which 
when added to the oil reduce the amount of deleterious 
deposits formed in an internal combustion engine when 
the oil is used as a crank case lubricant (81); and in¬ 
hibitors are defined as those materials which when 
added to lubricating oil tend to reduce corrosion, par¬ 
ticularly of bearing metals (97). The compounds func¬ 
tioning as detergents are oil soluble metal containing 
organic compounds, and particularly the metallic alco- 
holates, phenates, carboxylates and the corresponding 
thio compounds (82). The compounds functioning as 
inhibitors are those which contain sulfur or selenium 
in such form and in such amount as to have a con¬ 
trolled degree of reactivity with copper; i.e. that a sub¬ 
stantial amount will react with copper at a temperature 
above 250° C, and only an inconsequential amount will 
react with copper at a temperature below about 100° C 
(98). Referring more particularly to the sulfur con¬ 
taining inhibitors, these are incorporated in the form 
of an oil-soluble organic compound which may be metal- 
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free or metal-containing (99), but since in most cases, 
tbe action of the detergent is impaired by the use of 
metal-free sulfur containing inhibitors (108), the ap¬ 
plication states that the metal containing inhibitors are 
more desirable (109). Of such compounds, a prefer¬ 
ence is indicated for the salt-esters of inorganic thio 
acids, particularly the thio acids of phosphorus (109). 
Specific salts of such acids and methods of preparation 
are disclosed (110). 

THE CLAIMS 

Although the complaint (2) when filed contained all 
sixteen claims refused by the tribunals of the Patent 
Office, the claims involved in this appeal are those num¬ 
bered 8, 36, 37, 38, 48 and 67, which appear on pages 4 
and 5 of the joint appendix, because at the trial, appel¬ 
lants withdrew all other claims (18). Of the claims 
before the Court claim 8 (4) defines tfie alleged in¬ 
vention in its broadest aspect. Claims 36, 37, 38, and 
48 are dependent upon claim 8, defining the detergent 
more specifically by designating some of the ingredients 
of the compound used, while claim 67 is more specific 
than claim 8 in the designation of some of the ingre¬ 
dients of the inhibitor. However, it should be noted 
that there was no contention below, arid appellants’ 
brief here makes no contention that any one claim con¬ 
tains any limitation which differentiates it patentably 
from any other of the claims. Hence, it is believed 
proper to state that all the claims stand or fall together. 

THE PRIOR ART 

The patent to Morway, 2,109,779, (205) granted 
March 1,1938 on an application filed June 19,1934 dis- 
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closes a lubricant composition for use under high pres¬ 
sure conditions having incorporated therein a deter¬ 
gent and a sulfur containing compound. The detergent 
is an oil soluble zinc salt or soap of a high molecular 
weight fatty acid, sulfonic acid or naphthenic acid, and 
the sulfur containing compound is an organic com¬ 
pound containing a controlled amount of corrosive 
sulfur. The word “corrosive” is used by the patentee 
in a special sense to describe that type of compound 
which is capable of discoloring a bright copper strip 
when applied according to the method ordinarily used 
for testing gasoline and described by the American 
Society For Testing Materials (p. 1 col. 2, lines 30-35). 

The patent to McNab, 2,289,795, (190) granted July 
14,1942 on an application filed Sept. 1, 1939 as a con¬ 
tinuation-in-part of an application filed Oct. 4, 1938 
describes a lubricating composition containing mineral 
oil and a mixture of metallic soaps or salts, one of which 
is a metal containing sulfur compound. This patentee 
states that the use of two additives in combination 
gives better results than either alone, that many of the 
compounds, particularly those containing sulfur are 
non-corrosive to alloy bearing metals of the lead-bronze 
and cadmium-silver type, and that a selenium com¬ 
pound could be used in place of the sulfur compound. 
The patentee describes the detergency action of the 
soaps, and among the specific sulfur compounds dis¬ 
closed is calcium di-octyl di-thio-phosphate (p. 3, col. 
2, line 70) which is a specific compound within the 
class of compounds—salt-esters of thio phosphoric 
acid—preferred by appellant, Prutton. 

The patent to Mulit, 2,274,302, (177) granted Feb. 
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24, 1942 on an application filed Jan. 22, 1940 teaches 
that superior results as to gum or varnish deposits 
and corrosion are obtained by the conjoint use in a 
lubricating oil of a metal alcoholate, as the detergent, 
and a salt of a substituted acid of phosphorus, as the 
corrosion inhibitor. The patentee also states that the 
substituted acid of phosphorus may be formed from 
substituted oxy or sulfur containing acids of penta- 
valent phosphorus. 

The patent to Wilson, 2,280,419, (182) granted April 
23, 1942 on an application filed July 16, IL940 teaches 
that metal salts of sulfonic acids are good detergents, 
that metal salts of thiophenols and sulfonamides are 
corrosion inhibitors, and that improved results are ob¬ 
tained when these two types of additives are used in 
combination in a mineral lubricating oil (which is to 
be used under severe service conditions siieh as those 
encountered in Diesel engines, high output aviation 
engines and the like. 

The patent to Asseff, 2,261,047 (171) granted Oct. 
28,1941 on an application filed July 28,1941, describes 
a compounded lubricant containing a mineral oil and a 
small amount of a zinc salt of the product obtained 
by reaction of phosphorus pentasulfide with a cyclo¬ 
aliphatic alcohol. The patentee states that this sulfur 
containing reaction product possesses controlled sul¬ 
fur activity contributing corrosion inhibiting prop¬ 
erties as well as detergency action (p. 5, 

55-75), and that it is particularly useful in 


pol. 1, lines 
lubricating 

compositions which also contain detergents bf the metal 


containing type, such as the metal phenate 
1, lines 6-12). 


|3 (p. 4, col. 
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The patent to Salzberg, 2,063,629 (150) granted De¬ 
cember 8, 1936 on an application filed February 19, 
1935 describes the production of esters and salts of the 
thio acids of phosphorus. The patentee states that 
these compounds inhibit the corrosion of metals and 
suggests their utility in lubricants for bearings which 
operate under high pressure (p. 3, col. 2, lines 37-44). 

The patent to Shoemaker et al., 2,191,996 (162) 
granted February 27,1940 on an application filed No¬ 
vember 23,1936 discloses that a refined lubricating oil 
which is very corrosive to hard metal bearing alloys 
may be inhibited by adding thereto up to 2% of an 
alkyl or aryl thiophosphite. 

! The patent to Rutherford et al., 2,252,984 (165) 
granted August 19, 1941 on an application filed May 
6, 1939 describes the compounding of a lubricating 
oil with metal salts of sulfur containing acids of phos¬ 
phorus to impart corrosion resistant properties and 
thermal stability thereto when subjected to severe 
operating conditions and in engines of the Diesel type. 

Attention is directed to the fact that appellants* 
brief (Br. 25) refers to the Morway patent as being 
found at page 154 of the joint appendix. This is in¬ 
correct. The patent at page 354 is one to Moore which 
has nothing to do with this case and therefore should 
be ignored. The Morway patent appears at the end of 
the appendix, beginning at page 205. 

SUMMARY OF PROCEEDINGS BELOW 

In the Patent Office, the examiner had held the ap¬ 
pealed claims, as well as others not involved here, to 
be unpatentable on various grounds including failure 
to satisfy the requirements of R. S. 4888 (123), and as 
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lacking invention over each of the patent^ to Asseff, 
Wilson and Mulit (125). While the presently involved 
application was pending before the Board of Appeals 
and concurrently with the filing of appellants’ brief 
with that tribunal, there were presented an affidavit of 
the applicant Prutton (126), an affidavit of a co-worker 
Asseff (127) and exhibits (132-137) referred to in the 
affidavits, all for the purpose of showing that the in¬ 
vention defined in the claims then on appeal was made 
prior to the effective dates of the patents relied upon 
by the examiner. Old Rule 75 of the Rules of Practice 
in the Patent Office provided for the filing of such 
affidavits and exhibits in proper cases. However, the 
examiner denied entry of the affidavits anc} supporting 
exhibits, on the grounds that they were not seasonably 
filed and that no satisfactory excuse for the delay in 
filing had been presented (137) this holding being made 
on the authority of a decision of the Commissioner of 
Patents referred to therein (137). Subsequently an 
affidavit of excuse was filed (140), but the excuse was 
held insufficient (142). On petition to the Commis¬ 
sioner (144) from these rulings of the examiner, the 
Commissioner, through the Acting Supervisory Ex¬ 
aminer approved the examiner’s action in refusing to 
admit the affidavits (145-147). The decision of the 
Board of Appeals then followed, in which it was stated 
that “we are not satisfied that the Examiner is in error 
in the various rejections which he has advanced” and 
a notation made that the examiner had Refused con¬ 
sideration of these affidavits and exhibits (148). 

Defendant’s answers (10,11) to the complaint denied 
patentability on the basis of the references and rea- 
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sons advanced by the examiner in his statements (117, 
137 and 142). 

At the trial in the Court below appellants proposed 
to produce as witnesses the parties who executed the 
aforementioned affidavits for the purpose of bringing 
into evidence the matters contained therein (29, 38), 
but upon objection by appellee, that such evidence was 
inadmissible under the circumstances of this case (33), 
the Court upheld the objection and excluded this evi¬ 
dence (39). Also at the trial appellee with appellants’ 
consent introduced into evidence three additional pa¬ 
tents (73), which have effective dates prior to the date 
of invention—April 1938—claimed for Prutton (29). 
These patents form the basis of Finding of Fact No. 13 
of the trial Court (16). 

I Although one of the points raised by appellants (Br. 
13) is that the District Court erred in refusing to ad¬ 
mit the evidence offered to prove that the claimed in¬ 
vention was made by Prutton prior to the effective 
dates of the patents relied upon by the examiner and 
the Board of Appeals, it is believed pertinent to point 
out at this time that this Court need make no ruling 
upon this question if it holds that there is sufficient 
evidence in the record to sustain Finding of Fact No. 
13, for each of the patents to Shoemaker et al., Salzberg 
apd Morway mentioned therein has an effective date 
prior to the earliest date claimed for appellants, and 
approval of this finding of fact would be determinative 
of the real issue of the case, namely appellants’ right 
to a patent. Should this Court, however, not sustain 
the Trial Court as to its holding that it would not re¬ 
quire invention in view of the disclosures of Shoemaker 
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et al. or Salzberg to replace the corrosion inhibitor of 
Morway by a sulfur containing inhibitor of the kind 
defined in the claims here involved, then it will be neces¬ 
sary to decide whether the action of that Court in ex¬ 
cluding the proferred evidence was or was not proper. 
Since appellants’ brief treats this question first, the 
same order will be followed in the argument now to be 
presented. 

SUMMARY OF ARGUMENT 

1. While an action under 4915 K. S. is de novo and 
permits of the introduction of new evidence not pre¬ 
sented to the Patent Office, it was not contemplated or 
intended under that statutory provision to permit a 
party to offer evidence which was wholly and at all 
times within its possession and control during the pro¬ 
ceedings in the Patent Office and which was withheld 
from that proceeding. All pertinent evidence actually 
available, should be submitted in the first instance, and 
in this case, that means to the examiner before whom 
the patent application was being prosecuted. To per¬ 
mit an applicant to exhaust one line of prosecution, and 
then to select another, which was available at all times, 
would be to sanction piecemeal action an£ prosecution 
of patent applications, to the effective destruction of 
the administrative agency’s efforts to reach a final con¬ 
clusion at the earliest possible moment. 

2. Each of the patents to Asseff, Mulit and McNab 
disclose the joint use of a detergent of the type used 
by appellants and a corrosion inhibitor of the class 
preferred by appellants. Tho the patentees do not men¬ 
tion the sulfur activity stressed by appellants, that 
sulfur activity is inherent in these compounds. Ap- 
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pellants contention that special treatment must be 
resorted to to create the designated sulfur activity 
as to these compounds is not borne out by the dis¬ 
closure of the application and by the claims urged up 
to the time the case came to trial. 

3. The patent to Morway taught that the combined 
use of a detergent and an oil soluble sulfur compound 
of definite sulfur activity gave excellent results in lubri¬ 
cating oils. The patents to Salzberg, Rutherford et al. 
and Shoemaker et al. describe the corrosion inhibiting 
function of various salt esters of thio phosphoric acid, 
which are appellants preferred inhibitors. To test 
these compounds for their sulfur activity and substi¬ 
tute those found effective for the corrosion inhibitors 
of Morway involves only routine experimentation not 
invention. 

4. No evidence of the improvement or superiority 
of appellants’ compositions over those of the prior art 
was presented. Even assuming novelty in the composi¬ 
tion, invention has not been demonstrated. • 

5. The commercial success urged is of no moment 
here since the question of invention is not in doubt and 
since commercial success is a make weight only in 
doubtful cases. 

THE ARGUMENT 

Non-Admissibility of Proferred Evidence 

,R. S. 4915 provides that in proceedings under that 
section the record in the Patent Office shall be admitted 
in whole or in part “without prejudice, however, to 
the right of the parties to take further testimony.” 

Appellants contend essentially that this provision 
of the statute requires the trial Court to receive prof- 



11 


fered evidence regardless of whether it was or could 
have been offered to the Patent Office, and that to ex¬ 
clude from proceedings under R. S. 4915 evidence of 
the character offered in this case would tea complete 
rewriting of the statute. They contend broadly for the 
right to present all facts having a bearing on the case 
(Br. 17). 

While it is true that there is a general rule in this 
circuit, as in other circuits, that new and additional 
evidence may be received in a civil action under R. S. 
4915, nevertheless, it is equally true that there is a well 
defined limitation upon this rule, namely ithat one may 
not successfully offer to the court evidence deliberately 
withheld from the proceedings in the Patent Office. 
The Court in Barrett Co. et al. v. Koppers Co. et al., 
22 F. 2d 395 (3rd Cir.) set forth this limitation in these 
words: 


“ Specifically our decision is that the plaintiffs 
in this action under Section 4915, Revised Statutes, 
are estopped to offer evidence which was wholly 
within their possession and control at the interfer¬ 
ence proceeding and which they withheld from 
that proceeding * * *.” 

This Court in Boucher Inventions v. Sola Electric 
Co. 76 U. S. App. D. C. 160,131 F. 2d 225, cert, denied 
318 U. S. 770 stated: 

“The practice under Section 4915 as well as 
within the Patent Office itself, contemplates a full 
disclosure to that office * * *. While the 4915 
suit is de novo and permits introduction of evi¬ 
dence not presented to the Patent Office, it does 
not contemplate the suppression or ihe withhold- 
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ing of evidence so readily available and of such 
importance * * 

In Schilling et al v. Schwitzer-Cmnmins Co., 79 U. S. 
App. D. C. 20, 142 F. 2d 82, the quotation above from 
the Boucher case was cited with approval; and again 
in Knutson v. Gallsworthy, 82 U. S. App. D. C. 304, 
164 F. 2d 497, the above rule was said to be well estab¬ 
lished. Furthermore, in Globe-Union Inc. et al. v. 
Chicago Telephone Supply Co. et al., 103 F. 2d 722, 
724 (7th Cir.) that Court acknowledged the rule of 
the Barrett case, supra, and stated: 

“In the Barrett case the additional evidence was 
at all times ‘wholly within (the) possession and 
control’ of plaintiff but he had ‘withheld’ the evi¬ 
dence from the Patent Office. * * *. We do 
not dispute the soundness of the proposition that 
all pertinent evidence, actually available, should 
be submitted in the first instance. To permit par¬ 
tial presentation before the Patent Office is to 
sanction the destruction of administrative justice.” 

The facts in this case which led the Court below to 
say that it “is impressed with the fact that the mate¬ 
rial included in the affidavit was not presented to the 
examiner” (38), and that appellants’ failure to offer 
the evidence until the date indicated and definitely 
shown was “such a withholding that the Court could not 
now permit it to be incorporated in the record, nor to 
include it in the evidentiary material on which the 
Court is required to pass in making a determination” 
(39) are set forth in the examiner’s report (142) and 
the decision of the Acting Supervisory Examiner (146) 
denying the petition seeking reversal of the examiner’s 
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refusal to enter and consider the matter^ presented. 
The examiner points out that as early as February 
1944 he had rejected the claims as lacking invention 
over each of Asseff, Wilson, Mulit and Rutherford 
(142), and that that rejection was repeated in his final 
rejection of November 1944 (143), which terminated 
prosecution of the application before hirq. Further¬ 
more, in the appeal to the Board of Appeal^ appellants 
listed as error the examiner’s rejection upon these 
references, as appears from the decision of the Super¬ 
visory Examiner (146). And finally the examiner’s 
statement to the Board of Appeals explaining in detail 
his grounds of rejection again pointed to the fact that 
the present applicant, Prutton, was antedated by As¬ 
seff, Wilson and Mulit. Appellants’ affidavits and sup¬ 
porting exhibits were filed on January 20, 1947 (126), 
long after the proceedings before the examiner had 
been closed. 

It has long been the practice in the Patent Office 
that affidavits attempting to overcome references will 
not be accepted after prosecution before the examiner 
has been closed, in the absence of good aikd sufficient 
reasons why such antedating affidavits were not earlier 
presented. Orderly practice and procedure before the 
administrative tribunal would appear to require an ap¬ 
plicant in the prosecution of his case to present at each 
step all the reasons why the patent sought should be 
granted. If cited prior disclosures can be antedated 
the evidence of prior invention should be i>resented at 
once for the examiner’s consideration, fot an appli¬ 
cant’s actions throughout the prosecution of his appli¬ 
cation should clearly show a bona fide attempt to ad- 
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vance the case to an early and final determination. The 
examiner’s action in this case was based upon this prac¬ 
tice, and his action was specifically approved as proper 
by the Acting Supervisory Examiner acting for the 
Commissioner (146, 147). The Court in the Globe- 
Union ease, supra, recognized the soundness of this 
practice, for as it said “to permit partial presentation 
before the Patent Office is to sanction the destruction 
of administrative justice.” 

At this point it is important to note that the patent 
to Asseff (171) shows on its face that it is owned by 
The Lubri-Zol Corporation, one of the appellants here, 
and that the evidence excluded included an affidavit 
(127) of the patentee Asseff, who was a co-worker of 
the appellant Prutton. 

Summarizing the factual situation it is believed to 
be clear that for some three years prior to the submis¬ 
sion of the alleged antedating evidence appellants were 
on notice that the examiner considered that the prior 
patents to Asseff, Mulit and Wilson clearly disclosed 
the same or substantially the same subject matter as 
that defined in the appealed claims. During all this 
time appellants made no effort to inform the examiner 
that evidence was available to show that Prutton’s in¬ 
vention was prior. Certainly as between Asseff and 
Prutton appellants knew or should have known who 
had invented the subject matter which is common to 
both disclosures. Moreover, it is important to note 
that the claims on appeal before the Board of Appeals 
included some claims such as claims 68, 69 and 70 
(120) in which the inhibitor was defined solely by its 
constituents and without reference to the copper re- 
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activity test. The combination defined in these claims 
is fully and completely disclosed in the patent to Asseff. 
The language of the court in the GlobehUnion case 
supra that “all pertinent evidence actually available, 
should be submitted in the first instance” is partic¬ 
ularly applicable here where the applicant and the 
patentee are in the employ of the same concern. Fur¬ 
thermore, so far as the record shows this evidence was 
at all times wholly within the possession and control 
of appellants and was in appellants’ possession long 
prior to the time that the proceedings before the ex¬ 
aminer were terminated. Although appellants con¬ 
tend that none of the prior art of record is actually 
anticipatory of the claimed invention (Br. 14), it is 
not clear whether that is being advanced now as an 
excuse for failure to produce the antedating evidence 
earlier. The affidavit of excuse presented (140) is 
definitely predicated upon an entirely different reason. 
However, as pointed out in Schilling v. Schweitzer,, 
supra, the statutory provision providing (for the tak¬ 
ing of additional evidence “was not intended to en¬ 
courage the practice of suppressing evidence before the 
administrative agency, for whatever purpose.” 

Under these circumstances, it is submitted that the 
failure of appellants to present the antedating evidence 
in the first instance, that is, when the application was 
before the examiner, coupled with the fact that the 
evidence was available and in appellants’ possession 
during the whole period of prosecution of the Prutton 
application before the examiner warrants and sup¬ 
ports the presumption that appellants withheld this 
evidence from the Patent Office and that such with- 
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holding was deliberate. Therefore, it is submitted 
that under the authorities cited, such withholding is 
fatal to the right to present the same evidence in a 
proceeding under R. S. 4915. 

Appellants make the contention that the proferred 
evidence was offered to the Patent Office at a time be¬ 
fore the Board of Appeals had considered the case 
and that the offer was made at a time when the Pri¬ 
mary Examiner still had jurisdiction of the applica¬ 
tion, the latter contention being made because of the 
fact that it was the Primary Examiner who first acted 
on the question of the admissibility of the affidavits 
(Br. 15). This contention is erroneous. First, as 
clearly and definitely appears in the examiner’s report 
(142) the Board of Appeals remanded the application 
to the Primary Examiner for such disposition as he 
deemed proper. Obviously, no remand would have 
been necessary if the examiner had had jurisdiction of 
the application at that time. And second, Rule 138 of 
the Rules of Practice of the Patent Office in force 
at that time relating to affidavits filed in cases before 
the Board of Appeals specifically required a remand 
to the examiner if the affidavits were to be admitted. 
This rule was: 

“138. Affidavits received after the case has been 
appealed will not be admitted without remanding 
the application to the primary examiner for re¬ 
consideration, but the appellate tribunals may in 
their discretion refuse to remand the case and pro¬ 
ceed with the same without consideration of the 
affidavits.” 
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Under the Office rules and practice the examiner 
had no jurisdiction of the case or of the affidavits sub¬ 
mitted. 

Appellants 7 brief contains another erroneous state¬ 
ment which should be noted. On page 16 of the brief 
reference is made to a statement made by the solicitor 
for appellee at the time of trial, from which the in¬ 
ference has been drawn that the solicitor for appellee 
recognized that the Barrett case, supra, has long since 
been overruled. No such statement was made and 
none could possibly be inferred from the statement 
referred to (33). As pointed out herein this Court and 
other courts recognize the doctrine set forth in the 
Barrett ease, and the failure of counsel for appellee 
to cite that case at that particular point in the trial can 
by no stretch of the imagination, be said to be an 
admission or recognition that that case has long since 
been overruled. 

Appellants’ contention that the Knutson v. Galls- 
worthy case, supra, in effect is contra to the Barrett 
case and the other cases relied upon herein, ignores 
the fact that the Court specifically stated that 

“The rule is well settled that new and additional 
evidence may be received in a civil action under 
Section 4915, but it is equally true that a party 
may not successfully offer to the cqurt evidence 
withheld from the Patent Office.” j 

Furthermore, the evidence in that case tohich was of 
questionable admissibility related to facts scientific in 
nature and it was evidence of such faci;s which this 
Court suggested that the lower court might receive in 
evidence if the evidence otherwise in the record concern¬ 
ing these scientific facts was not sufficient or satisfac¬ 
tory as a basis for the findings of such fa^ts, which the 
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court would have to find in order to render an adjudica¬ 
tion. Here, however, no scientific facts are at issue. 
The facts to support appellants’ contention of prior in¬ 
ventorship are not within that category, those facts were 
at all times available to appellants and their deliberate 
withholding of such facts does not bring them within 
the exception to the general rule. 

; Therefore, for the reasons detailed herein the ex¬ 
clusion of this evidence by the trial Court was proper 
under the circumstances of this case and should be sus¬ 
tained. 

NON-PATENTABILITY OVER PRIOR ART 

| Considering claim 8 which is both representative of 
the appealed claims and illustrative of the subject 
matter alleged to be inventive and patentable, it is to be 
noted that the claim defines a composition containing 
three ingredients, namely, a major amount of a hydro¬ 
carbon lubricating oil, a detergent, and a sulfur con¬ 
taining inhibitor in such an amount and with the sulfur 
in such form that more than 0.01% of sulfur, based on 
the weight of the lubricating composition will react 
with copper at 250° C and less than 0.001% at 100° C. 
Although appellant contends that the claimed composi¬ 
tion is novel and unanticipated by the prior art in two 
respects (Br. 3), it is desired to emphasize at this point 
that the issue presented by this appeal relates only to 
the second of these alleged differences over the prior 
art, for at no time during the prosecution of the appli¬ 
cation involved in this appeal did appellants claim in¬ 
vention in the matter set forth in the first item (Br. 3). 
The claims considered by the Board of Appeals (117- 
120), and the claims considered by the court below (3-7) 
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relate to the conjoint use in a lubricating oil of two 
additives, one a detergent and the other a sulfur con¬ 
taining inhibitor. The sole issue, therefore, before 
this Court is whether anyone prior to the party Prutton 
suggested the conjoint use of two such additives in a 
lubricating oil to make a lubricating composition. 

Considering the patent to Asseff (171), it clearly 
describes a compounded lubricating composition com¬ 
prising a major amount of a hydrocarbon oil and a 
minor amount of a zinc salt of an acidic reaction product 
obtained by reacting phosphorus pentasulfide with a 
cyclo-aliphatic alcohol (p. 1, col. 1, lines 30-36), this 
reaction product being an acid thiophospha te ester (p. 
2, col. 1, lines 33-36). The patentee states that the zinc 
salt of the reaction product has a combination of con¬ 
stituents having desirable properties for use in lubri¬ 
cating oils, and among the properties disclbsed is that 
of * 4 controlled sulfur activity, contributing corrosion- 
inhibiting properties” (p. 5, col. 1, lines 155-70). In 
addition, the patentee teaches that this particular addi¬ 
tive finds utility in lubricating compositions which also 
contain so-called “detergents” and that highly advan¬ 
tageous results are obtained when used jointly with 
detergents which are oil-soluble metal organic com¬ 
pounds (p. 4, col. 1, lines 6-20). Further m^ny specific 
detergents falling within that generalization are listed 
by name (p. 4, col. 1, line 25, to col. 2, line (10), and all 
the specific examples show the conjoint use of a deter¬ 
gent and the specific zinc reaction product, which is a 
sulfur containing inhibitor. Clearly, then this patent 
discloses the combined use of a detergent and a sulfur 
containing corrosion inhibitor of controlled sulfur 
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activity, and this disclosure is a full and complete antici¬ 
pation of the subject matter of claim 8, since the thio- 
phosphates of this patent inherently possess the par¬ 
ticular sulfur activity defined in this claim. In addi¬ 
tion, this patent is a complete anticipation of the more 
specific subject matter of the other appealed claims as 
well, for each of the classes of detergents listed on page 
4 of the patent responds fully to the more specific desig¬ 
nation of the detergent set forth in claims 36, 37, 38, 
and 48, and the corrosion inhibitor of the patent re¬ 
sponds fully to the more specific definition of the corro¬ 
sion inhibitor of claim 67. 

Apparently appellants concede that this patent dis¬ 
closes the conjoint use of a detergent and corrosion 
inhibitor of controlled sulfur activity, for the sole 
contention urged in the brief as to this patent is that 
the di-thiophosphate of the Asseff patent do not in¬ 
herently contain sulfur in such form as to insure that 
their use will result in a lubricant having sulfur pres¬ 
ent with the type of activity called for by the claims 
(Br. 19). It is argued that as testified to by Dr. Prut- 
ton and Dr. Smith the compounds of the Asseff patent 
will not possess the stated activity without special treat¬ 
ment (Br. 19). 

On this question reference to the Prutton applica¬ 
tion involved in this appeal shows that while there 
is a definite statement of special treatments to control 
the sulfur activity of the corrosion inhibitor, when 
such inhibitors are metal free sulfur containing com¬ 
pounds (103), there is no indication of such special 
treatment when metal containing compounds are used 
as the inhibitor. For example, w r hen describing the 
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thiophosphate salts (109) prepared by reacting the 
eyclo-aliphatic alcohol with phosphorus penta-sulfide 
and zinc oxide (110) to form the salt esters of di- 
thiophosphoric acid, nothing is said about any treat¬ 
ment to control the sulfur activity of such compound. 
After listing many of these esters and salt esters the 
application states that “other salt-esters of acids of 
phosphorus which will serve as the inhibitor of this 
invention’’ (111) may be prepared by a sufurization 
treatment of compounds of phosphorus which had 
been previously identified as detergents, clearly dif¬ 
ferentiating the salt esters of di-thiophosphoric acid, 
such as those of Asseff from others. It should be noted 
that the salt-esters of di-thiophosphoric acid of Asseff 
are prepared in exactly the same way ak those de¬ 
scribed in the Prutton application. That no further 
treatment of these compounds was disclosed or con¬ 
templated by Prutton is borne out by the fact that 
claims 68, 69, and 70 (6), which were urged 
appellants’ invention up to the time the cas 
for trial below, defined the corrosion inhibitor only 
by its constituents or as a reaction product of a phos¬ 
phorus sulfide and an organic compound. | Obviously, 
the compounds so defined must have inherently pos¬ 
sessed the activity which it is alleged was Prutton’s 
invention, and obviously also, no special treatment of 
the compounds so defined was indicated. Furthermore, 
the testimony of Dr. Prutton was to the effect that 
special treatment was necessary only when in the man¬ 
ufacture of the compounds there remained unreacted 
sulfur or phosphorus sulfide (48). Since l;he method 
of manufacture of the salt-esters of di-thiophosphoric 
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acid described in Asseff resulted in pure compounds 
(p. 2, col. 2, line 52), it would follow from Dr. Prutton’s 
testimony that such pure compounds would not re¬ 
quire treatment, and therefore, that they inherently 
possess the activity defined in the claims. 

Moreover, even assuming that there may he a differ¬ 
ence in the degree of activity of Asseff’s inhibitor and 
that of the inhibitor of the claims, it is to be noted 
that the record contains no evidence of any improve¬ 
ment or superiority of compositions containing the 
claimed inhibitor over those containing the inhibitor 
of Asseff. Inasmuch as Asseff clearly discloses the 
joint use of a detergent and a sulfur containing inhib¬ 
itor of controlled sulfur activity, nothing inventive or 
patentable exists in the utilization in the same combi¬ 
nation of an inhibitor having any particular stated 
activity, in the absence of any evidence showing a 
comparative testing of the claimed composition and 
that of the reference patent. Under these circum¬ 
stances the difference, if any, can be one of degree only 
and, hence does not rise to the dignity of invention. 
Accordingly, it is submitted that the Asseff patent is 
conclusive evidence of the fact that the claimed in¬ 
vention is not novel or inventive. 

Appellants refer to the meritorious commercial suc¬ 
cess of the products produced under the claimed in¬ 
vention (Br. 29). Commercial success, however, is 
of importance only where the question of invention is 
in doubt. Morrison v. Coe, 74 App. D. C. 335; 122 P. 
2d 793. Since, for the reasons hereinbefore given, the 
presence of invention in the present case is not doubt- 
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ful, this question of commercial success is cff no import 
or significance in this case. 

Further, considering the patent to Mulit (177) it 
should be noted that this patentee recognised that the 
joint use of a detergent and corrosion inhibitor of the 
types described—a metal alcoholate, as the detergent, 
and a salt of a substituted acid of phosphorus, as the 
corrosion inhibitor—produced unexpected results (p. 
3, col. 1, line 55 to col. 2, line 25). The detergent used 
by Mulit is the same as that used by Prui;ton. As to 
the corrosion inhibitor, this patentee states that sulfur 
containing phosphoric acid compounds can be used (p. 
2, col. 2, lines 73-75), and illustrates by structural form¬ 
ulation such acids (p. 3, col. 1). A substantially identi¬ 
cal formulation appears in the Prutton application 
(104). Since the compounds are the samk it is sub¬ 
mitted that the sulfur activity defined is no more than 
an inherent property of the compound and can form 
no basis for patentable distinction. 

Appellants contend only that this reference gives 


no specific example of any sulfur and phosphorus con¬ 
taining compounds (Br. 20). Since the patent dis¬ 
closure and Prutton’s disclosure as to these compounds 
are substantially the same, it would appear that this 
contention needs little consideration, since if Prutton 


considered his disclosure (104) to be sufficient for one 
skilled in the art, then the patent’s disclosjire likewise 
is sufficient, and the specific example can be readily 
supplied by the art. Moreover, here again no evidence 
was submitted as to any improvement or superiority 
in appellants’ composition over that of jMulit, even 
assuming that there is in fact a difference between 
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the corrosion inhibitor of the patent and that defined 
in the appealed claims. Accordingly, it is submitted 
that no invention over the composition disclosed by 
Mulit has been shown. 

And further the patent to McNab (190) describes 
a lubricating composition containing a mixture of me¬ 
tallic soaps or salts, one of which is a metal sulfur con¬ 
taining compound (p. 2, col. 2, lines 57-75). This pat¬ 
entee states that the use of two additives in combina¬ 
tion gives better results than either alone (p. 1, col. 1, 
lines 29-32), and that the sulfur containing compounds 
are corrosion-inhibitors (p. 3, col. 1, lines 4-12). One 
metal soap is the detergent and the sulfur compound is 
the corrosion inhibitor. Among such compounds are 
sulfur derivatives of the phenolates or thiophenolates 
and salt esters of dithiophosphoric acid. The latter 
are similar to the compounds disclosed in the Asseff 
patent, and for the reasons set forth in the discussion 
of that patented disclosure, this compound likewise 
possesses inherently the sulfur activity set forth in 
the claims. Although appellants allege that this spe¬ 
cific material is not oil soluble (Br. 20) no evidence to 
support this contention was presented. But even as¬ 
suming this to be true, it should be noted that the pat¬ 
entee recognized that many of the specific compounds 
mentioned by him might be only sparingly oil soluble 
(p. 4, col. 1, lines 1-3), but directions were included 
on how to overcome this difficulty (p. 4, col 1, lines 
6-12). Under these circumstances, it is submitted that, 
as in the case of Asseff, the McNab disclosure is suffi¬ 
cient to negative invention or patentability in the 
claimed composition, even if it be accepted that, in 
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fact, the salt ester dithiophosphate disclosed does not 
inherently possess the sulfur activity defined in the 
claims. Even if the defined composition is novel the 
record contains no evidence to show that it differs in¬ 
ventively from that of McNab, and, therefore, patent¬ 
ability therein has not been shown. 

For the reasons detailed above finding of fact No. 12 
(16) is supported by the evidence and should be sus¬ 
tained. 

In addition to finding the claimed invention met by 
the references discussed above, the trial Court found 
that no invention was exhibited by appellants in re¬ 
placing the corrosion inhibitor of Morway (205) or 
Wilson (182) by one like that disclosed in Rutherford 
et al (165) Shoemaker et al (162) or Salzberg (150). 

Considering this prior art Morway recognized that 
the joint use of a detergent and a sulfur containing 
compound in a hydrocarbon lubricating oil gave im¬ 
proved results (p. 1, col. 2, lines 20-22). The sulfur 
compound was of controlled sulfur activity as indi¬ 
cated by the special definition set forth (p. 1, col. 2, 
lines 28-35), and by the fact that only a portion of the 
sulfur was in such form as to be corrosive. Polysul¬ 
fides, sulfurized olefines and terpenes (P. 1, col. 2, 
lines 40-50) are mentioned particularly as operable 
compounds. The patent to Wilson likewise reaches the 
conjoint use of detergents and sulfur containing cor¬ 
rosion inhibitors. 

The Rutherford et al, Salzberg, and Shoemaker et al 
patents describe various salt esters of the thio acid 
of phosphorus, and each indicates that these compounds 
are excellent corrosion inhibitors and that they are 
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useful in lubricating oil compositions. Since appel¬ 
lants’ application (109) described these same com¬ 
pounds as a preferred class for the same purpose, the 
substitution of such corrosion inhibitors for those of 
Morway would be obvious and well within the skill 
of the art. This Court has so held in a similar case. 
Asseff et al v. Kingsland, 85 U. S. App. D. C. 367, 178 
F. 2d 710. It should be noted that such substitution 
would involve the testing of the corrosion inhibitor to 
determine whether it contained sufficient corrosive sul¬ 
fur. The selection of these other corrosion inhibitors 
involves only routine experimentation or testing, and 
even though such testing develops results showing 
marked differences in the compounds tried, such re¬ 
sults denote only the expected industry and skill of 
the art, not invention. Minnesota Mining' and Mfg. 
Co. v. Coe, 69 App. I). C. 217, 99 F. 2d 986; Potts et al 
v. Coe, 78 U. S. App. D. C. 297,140 F. 2d 470. 

If as indicated the substitution of the inhibitors of 
Salzberg, Rutherford et al or Shoemaker et al is one 
which would have occurred to the routineer, skilled in 
the art, who was seeking to improve on the Morway 
composition, then the fact, if it be a fact, that unex¬ 
pectedly good results were obtained would be imma¬ 
terial. Such a substitution would produce the compo¬ 
sition defined by the appealed claims since the salt es¬ 
ters of the thio acids of phosphorus inherently possess 
the stated sulfur activity. Moreover, it must be em¬ 
phasized again that no evidence of any unexpected, 
or superior result has been shown. In the absence 
thereof it is submitted that the ruling below was proper 
and should be sustained. 
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CONCLUSION 


It is respectfully submitted that under tpe circum¬ 
stances of this case the trial Court’s exclusion of the 
evidence proffered to antedate the prior patents re¬ 
lied upon by the tribunals of the Patent Office was 
proper and in accord with the prevailing authorities,, 
that the compositions defined in the appealed claims are 
substantially met by the prior art or are non-inventi vely 
different from the prior art, and that the decision ap¬ 
pealed from should be affirmed. 

Respectfully submitted, 

E. L. Reynolds, 

Solicitor, United States Patent Office, 

Attorney for Appellee . 

J. Schimmel, 
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